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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROAD A

WALTHAM. MASSACHUSETTS 02154

REPLY TO , ,.
ATTENTION OF: . .

NEDED.

Honorable Hugh J. Gallen
Governor of the State of New Hampshire
State House
Concord, New Hampshire 03301

Dear Governor Gallen:

Inclosed is a copy of the Site No. 1, Dead River Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based

* Iupon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the

* findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

i "A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire. In addition, a
copy of the report has also been furnished the owner, City of Berlin,
Berlin, New Hampshire 03570.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely,

Incl IDER
As stated Colonel, Corps of Engineers -1

Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NH00473
Name of Dam: Site No. 1, Dead River
City: Berlin

* County and State: Coos County, New Hampshire .
Stream: Jericho Brook
Date of Inspection: June 7, 1979

BRIEF ASSESSMENT

Site No. 1, Dead River Dam (the Project) has a hydraulic height of
46.5 feet, is 16 feet wide at its crest, and is 3,035 feet long.
It is a zoned compacted earth embankment with a 100-foot wide
grass covered earthen emergency spillway. The dam spans a reach
of Jericho Brook, and is located in northeastern New Hampshire
approximately 4 miles northwest to the City of Berlin. Maximum
storage capacity is about 4,720 acre-feet. The Project is a dual-
purpose structure, providing recreation and flood control. The
pond (Jericho Lake) is approximately 3,700 feet in length with a
normal surface area of about 132 acres.

The dam is in good condition. Minor concerns are: extensive
vehicular trespassing on the crest, the upstream slope, the down-
stream slope, and the area immediately downstream of the toe of
the dam is destroying the grassy ground cover and leaving ruts in
the ground surface. Two minor seepages near the outlet of the
principal spillway discharge pipe and the two corrugated metal
underdrain pipes; and one seepage approximately 300 feet south
of the bend in the dam and 100 feet downstream from the toe of
the dam.

' Based on an intermediate size and a high hazard classification in
accordance with Corps guidelines, the test flood is the Probable
Maximum Flood (PMF). A test flood inflow of 16,870 cfs was routed,
resulting in a test flood outflow of 7,975 cfs (1,231 csm) would - U . -

not overtop the dam although the reservoir would rise to elevation
1,370.9 feet MSL, which is 0.1 feet below the top of the dam.

• The spillway will pass 8,102 cfs or about 102 percent of the test
flood. A major breach at normal or recreation pool level could
result in the loss of 10 or more lives and excessive property
damage. U O

The owner, City of Berlin, should implement the results of the
recomendations and remedial measures given in Sections 7.2 and
7.3 within 2 years after receiptAo.this Phaso I Inspection Report.

Project Manager
N.H. P.E. 2339

9 '" "° ,
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This Phase I Inspection Report on Site No. 1, Dead River Dam 0
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Insnection of
Dams, and with good engineering judgment and practice, and is hereby
submitted for approval.

.o JOSEPH A. MCELROY, YMl ER
Foundation & Materials Branch .... .__-
Engineering Division Aecession For

NTTS GRA&I
DTIC TAB
Uwnxounced
J~utification

C. VY M. RZA, a -BRB-

_IAN, MEMER Distribution/ ___

Design Branch Availability Codes
Engineering Division Avail and/or

Dist Special

ater Control Branch 7

Engineering Division

a .- . . • .-.

APPROVAL RECOIDENflED:

JOE±B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be O
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual

* inspections. Detailed investigation and analyses involving -
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the .
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reservoir
was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions .
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through continued care and inspec-
tion can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event, ___""_-

a findinq that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining the
need for more detailed hydrologic and hydraulic studies, " -

considerinq the size of the dam, its general condition and
the downstream damage potential.

4 . 1-, I .
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

SITE NO. 1, DEAD RIVER DAM

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 3, 1972, authorized
the Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam Inspection throughout the United
States. The New England Division of the Corps of Engineers has been
assigned the responsibility of supervising the inspection of dams
within the New England Region. Anderson-Nichols & Company, Inc.
has been retained by the New England Division to inspect and report .
on selected dams in the State of New Hampshire. Authorization and
notice to proceed were issued to Anderson-Nichols under a letter of
March 22, 1979 from John P. Chandler, Colonel, Corps of Engineers.
Contract No. DACW33-79-C-0050 has been assigned by the Corps of
Engineers for this work.

b. Purpose

(1) To perform technical inspection and evaluation of
non-Federal dams to identify conditions which threaten the public
safety and thus permit correction in a timely manner by non-Federal
interests. S

(2) To encourage and prepare the States to initiate
quickly effective dam safety programs for non-Federal dams.

(3) To update, verify and complete the National Inventory
of Dams.

1.2 Description of Project

a. Location. Site No. 1, Dead River Dam, (the Project) is the
primary structure in the Soil Conservation Service Dead River Watershed
project and is located in the City of Berlin, Coos County, New Hampshire..*'
The project consists of a multiple-purpose dam and an earthen dike.
The dike is located on the watershed divide approximately 4,150
feet to the northwest of the dam. The dam, constructed for flood
protection and recreation, spans Jericho Brook and creates Jericho
Lake. After discharging through the dam, Jericho Brook flows
easterly for a distance of approximately 1.75 miles before turning
sharply to the southeast. Here, approximately 0.25 miles downstream
of its crossing by Route 110, Jericho Brook becomes known as the
Dead River, although both names refer to the same watercourse. The
Dead River continues to the southeast approximately 3.0 miles to
its confluence with the Androscoggin River; for the last 0.5 miles
of its course, the Dead River flows through an urbanized area of



Berlin, including the Central Business District. The dam is , 0
located on the U.S.G.S. Quadrangle, Mt. Washington, N.H. with
coordinates at N 440 29' 47", W 710 15' 18". (See Location
Map, page vii.) - -

b. Description of the Dam and Appurtenances. The Project
consists of an earthen dam and an earthen dike. The latter is
located approximately 4,150 feet to the northwest of the dam.
The dam, the primary structure at Site No. 1 is oriented in a
north-south direction and has a 600 30' bend to the southeast
located 525 feet south along the dam from the principal outlet
structure. The dam, about 3,035 feet long, 46.5 feet high (hydraulic
height) and 16 feet wide at its crest consists of: a 2,935-foot long
earthen dam embankment, a 100-foot wide grass-covered emergency spill-
way, which is located between the north end of the dam and the north
abutment, a 3.5' x 10.5' two-stage drop-inlet riser, discharging into
a 42-inch diameter reinforced concrete conduit extending through the
dam and a 30-inch diameter low-level reservoir drain pipe extending
into the pond (Jericho Lake) behind the dam.

The dam is a zoned and compacted earthen structure with a cutoff
through alluvium, glacial till, and decomposed rock to firm bedrock.
The upstream slope of the embankment is inclined at 3H:lV and down-
stream face has a 2.5H:IV slope. Design plans indicate that two
12-inch diameter perforated corrugated metal pipes are located near
the downstream toe of the dam to collect seepage. These pipes drain
into the downstream outlet channel in the vicinity of the principal
spillway discharge pipe.

The two-stage riser is the principal outlet structure or spillway,
consisting of two 2'H x 2.7' W inlets at the lower level and two 1.9'H
x 10.5'W inlets at the second level discharging into a 3.5' x 10.5'
shaft connected to a 42-inch diameter reinforced concrete pipe. Trash
racks prevent debris from entering the inlets causing blockage of the
riser shaft or the 42-inch reinforced concrete discharge conduit.
The low-level 30-inch reservoir drain pipe from the upstream reservoir
pool is connected to the riser shaft at the invert of the 42-inch
diameter reinforced concrete conduit, which discharges into a riprapped -

plunge pool at the downstream toe of the dam. Invert data on all
outlets is provided in Section 1.3. The reservoir drain is sealed by
a regular sluice-type gate (cast iron di-,k) which is controlled by a
geared hand-crank gate lift mechanism located on the concrete platform
on top of the riser. A manhole located on the platform nearby permits
entrance into the structure for servicing the principal outlet works
and the reservoir drain gate lift mechanism.

The dike is a zoned earthen structure with a cutoff along the center-
line of the structure through alluvium, glacial till, and decomposed
rock to firm bedrock. The dike embankment is approximately 1,665
feet long, 14 feet high (structural and hydraulic height), 10 feet
wide at its crest, and the upstream and downstream slopes are inclined
at 3H:lV. Its crest elevation is equal to that of the main dam
embankment.

1-2
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Breach of the jamn at normal pooi would result in a flood stage of 4
20.0 feet, 7.0 feet over the roadway, at the Route 110 bridge, .-

1.4 miles downstream of the dam. It was determined that the
breach would result in a stage of about 13.2 feet at the Converse
Buildinq (currently closed) on the north side of Route 110, 0.4
miles southeast of the Route 110 crossing of Jericho Brook and- -

approximately 1,8 miles downstream of the darn. At this stage, -4 -40*

the Converse Building would be inundated by 3 to 5 feet of water
causinq extensive property damage. However, the reach further
downstream where the Dead River flows through a heavily urbanized
area of the City of Berlin, is a far greater hazard area. Previous
floods in 1927, 1936, and 1953 caused great property dam-,age in this-
area. An estimated 70 residential and commercial structures in
this area are subject to flood damage. The SCS manuscript Work
Plan for Watershed Protection, Flood Prevention, and Recreation, -
Dead River Watershed (June 1965) discusses at length the Dead River -

major flooding events. The most devastating flood (1936), with a .

discharge estimated to have been 2,000 cfs, has a return period -

(recurrence interval) of approximately 100 years. It was determined
that breach of the dam, generating a discharge of approximately
18,200 cfs, would result in a stage of about 21.1 feet at the Main
Street bridge which could cause excessive damages and considerable
loss of life (10 or more) in the most heavily urbanized area of
Berlin. This downstream hazard reach begins approximately 4.0 -

miles downstream of the dam and 0.75 miles above the confluence*
of the Dead River with the Androscoggin River.

Breach of the dam at emergency spillway elevation would result in
a flood stage of 21.5 feet, about 8.5 feet over the roadway at
the Route 114 bridge. The resulting stage at the Converse Building
downstream of the bridge was determined to be 17.0 feet, causing 4
a 7 foot inundation of the building. At the Main Street bridge,
the breach discharge of 31,700 cfs would result in a stage of
about 23 feet.

As a result of this analysis and due to major historical flooding
events on the Dead River in the City of Berlin, the damn is con- Is _

sidered to be of High Hazard potential. For more detailed informa- 7

tion regarding the breach analysis and the SCS Watershed Work
Plan see Appendix D.

5-3



e. Test Flood Analysis. The dam is classified as being
intermediate in size, having a hydraulic height of 46.5 feet and
a maximum (top of dam) storage of approximately 4,720 acre-feet.
Using the Recommended Guidelines for Safety Inspection of Dams,
the test flood was determined to be the Probable Maximum Flood *

(PMF). The watershed above the dam, determined by the SCS to have
an average slope of 685 feet/mile, is classified as being moun-
tainous. From the PMF Peak Flow Rates graph the discharge for a
mountainous watershed of 6.48 square miles is 2,130 cubic feet per
second per square mile (csm) of drainage area. Thus, the peak
inflow into the site is 13,800 cubic feet per second (cfs). How-
ever, SCS developed a freeboard hydrograph which generated a higher .
peak inflow (16,870 cfs or 2,600 csm) which has been considered to
be the PMF because of the greater detail employed in the SCS
analysis. An outflow of 7,975 cfs or 1,230 csm was determined by
theSCS from a routing and has been employed as the test flood.
Analysis of the elevation versus discharge curves indicates that - -

the principal and emergency spillways combined are capable of
passing the test flood without dam overtopping. A discharge of
the test flood magnitude would result in a reservoir pool eleva-
tion of 1,370.9 feet MSL, which is 0.1 feet below the top of
the dam. The total project capacity is 8,102 cfs which is 102
percent of the test flood discharge.

f. Dam Failure Analysis. The impact of the failure of the
dam with the reservoir at recreation or normal pool elevation
(principal spillway crest) was assessed using the Guidance for
Estimating Downstream Dam FAilure Hydrographs issued by the
Corps of Engineers. Owing to the capacity of the dam project,
it was assumed that assessing the impact of dam failure at top
of dam (elevation 1,371.0 feet MSL) would be an unrealistic
analysis. Therefore the dam failure analysis with Jericho Lake
at normal pool level (1,352.0 feet MSL) and at the crest of the
emergency spillway (1,362.0 feet MSL) was assessed. Though analysis
of dam failure at normal flow conditions was sufficient to identify 9: ..-

the hazard potential, computations for failure at emergency spill-
way crest were also completed.

It was also unrealistic to assurie that the dam's breach width would
be 640 feet (0.4 times the dam's length at mid-height) as is sugges-
ted in the "Rule of Thumb" Guidance for Estimating Downstream Dam *

Failure Hydrographs. A breach width of 100 feet has been assumed
to be a more realistic value. The analysis covered the downstream
reach extending from the dam to the urbanized area of the City of
Berlin, approximately 4.0 miles below on the Dead River. Although
the dam spans Jericho Brook and creates Jericho Lake, it has been
determined from field inspection that the Dead River and Jericho
Brook are the soime watercourse. Approximately 1.75 miles east
of the dam, Jericho Brook turns sharply to the southeast and is
renamed the Dead River. The watercourse is known as the Dead
River from this point to its confluence with the Androscoggin
River 3.0 miles downstream.

5-2
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SECTION 5 ,
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features -

a. General. The Project consists of an intermediate height
earthen dam and an earthen dike which impounds a reservoir
(Jericho Lake) of intermediate size. The total length of the dam
embankment is 3,035 feet which includes 100 feet of grass-covered
earthen emergency spillway. The top of the dam (1,371.0 feet MSL)
is 9.0 feet above the emergency spillway crest and 19.0 feet
above the low-stage of the principal spillway. The dike, approx- ..-

imately 4,150 feet west of the dam, on the watershed divide, is --

an earthen structure 1,665 feet long with a crest elevation of
1,371.0 feet MSL. The normally maintained recreation pool (1,352.0
feet MSL) extends approximately 3,700 feet upstream of the dam;
the flood control pool (1,362.0 feet MSL) extends approximately
4,150 feet upstream of the dam to the dike embankment.

SCS has calculated the time required to draw down Jericho Lake,
first, from the flood-control pool elevation to the principal
spillway crest and, secondly, from the principal spillway crest --

to the level of the reservoir drain (see Appendix B). A drawdown -...
estimate was calculated assuming no inflow, the two-stage riser
was the only discharging outlet, and reservoir pool level initi-
ally at the crest of the emergency spillway (1,362.0 feet MSL).
An analysis of the drawdown capacity under falling-head conditions
determined that it would take 10.1 days to draw down the lake to
the level of the principal spillway crest (1,352.0 feet MSL). -
The second drawdown estimate was calculated assuming an average
inflow rate of 10.5 cfs (1.62 csm) into the reservoir, the 30-
inch diameter reinforced concrete low-level reservoir drain pipe
was open and flowing full, and the reservoir pool level was
initially at the crest of the principal spillway. It was deter-
mined that it would take 10.8 days to drain Jericho Lake under
these condition.

b. Design Data. Detailed hydrologic and hydraulic data for
the Project were disclosed (Appendix B). SCS design details give
a principal spillway capacity of 302 cfs and an emergency spillway
capacity of 7,800 cfs. The as-built plans indicate that the
design capacities are representative of as-built conditions.

c. Experience Data. The owner of the dam has indicated
that the maximum stage at the damsite occurred when the reservoir .*-

pool elevation reached the second-stage outlet of the principal ....
spillway. Flow was estimated to have been 90 cfs. .

d. Visual Observation. No evidence of damage to the dam as .

the result of flood flow was visible at the time of this inspection.
The reservoir pool has never reached the dike embankment.

5-1

w W w W W W W W W W W W W W



SECTION: 4
OPERATIONAL PROCEDURES

4.1 Procedures

Formal operating procedures (see Appendix B, pages B-1 to B-5) * .
have been agreed upon by the Soil Conservation Service, the
designer of the Project, and the City of Berlin, the current
owner and sponsor of the project. The City is required to inspect
all structural works of improvement annually and after every
major storm or occurrence of any unusual adverse conditions that
affect their operation. However, the only operable outlet S
structure at the Project, is the 30" low-level reservoir control
which allows the pool to be drawn down for cleaning or repairs
at the site. The principal and emergency spillways function
automatically as the reservoir pool elevation changes. The SCS -

provides consultative assistance to the City of Berlin for the
operation of the structures.

4.2 Maintenance of the Structures

The City of Berlin has been responsible for the maintenance of

Site No. 1, Dead River Dam since 1973. As set forth in the
Operation and Maintenance Agreement between the City and the SCS, -
the City must obtain SCS approval of all plans, designs, and
specifications for maintenance work involving major repairs "... 1
which include: (1) repairing separated joints, cracks, or breaks
in the principal spillway, (2) correcting seepage, (3) replacing j

significant backfill around structures resulting from major erosion
damage, (4) major vegetation due to failure to obtain an adequate • i
vegetative cover, and (5) restoring areas with significant erosion
caused by unusual flow in emergency spillways." The City is re-
quired to undertake all maintenance that the SCS has determined
to be necessary. The SCS will provide the City with consulta- -

tive assistance in the preparation of plans, designs, and speci-
fications for needed repairs of the structures. S B

4.3 Maintenance of Operating Facilities

The City of Berlin is required to inspect all structural works
annually and after every major storm or occurrences of any
unusual adverse conditions that affect their operation. . 4

4.4 Description of Any Warning System in Effect

No written warning system for the Project was disclosed.

4.5 Evaluation 0 •

Minor maintenance is good; however, extensive trespassing by
vehicles on the crest, upstream and downstream slopes, and the
area immediately downstream of the toe requires attention. The -..
dike is not as well maintained as the main dam.

4-1
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Extensive trespassing by vehicles on the crest, the upstream
slope, the downstream slope, and the area immediately downstream. "
of the toe of the dam is destroying the grassy ground cover and
leaving ruts in the ground surface. If the trespassing is not
controlled, it may lead to serious erosion and seepage problems.

Two minor seepages near the outlets of the spillway pipe and the
corrugated metal pipe underdrains may be indicative of a problem.
The seepage that is located more than 100 feet downstream of the
toe of the dam may or may not be associated with flow from reser-
voir, and therefore may not be indicative of a problem and presents __.

no problem to discharge.

The saplings growing on the slopes of the dike could pose a long-
term problem if allowed to grow into trees.

.41
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to the top of the concrete slab. Inside dimensions of the box
are 10.5 feet long by 3.5 feet wide. Two 2.7-foot wide by 2-foot
high lower inlets are cast into the ends of the riser section .
6.4 feet below the top slab and the two higher-level spillway in- ..

lets have a crest 4.0 feet above the crest of the lower inlets.
The higher-level inlets are 10.5 feet long and are 1.9 feet high.
All spillway openings in the riser are protected with steel trash

I! gate openings to contain floating debris. All visible portions
of the concrete riser appear to be in very good condition with -O
no signs of deterioration or corrosion. The outlet end of the -

42-inch diameter outlet pipe (see Appendix C - Figures 8 and 9)
is reinforced concrete also observed to be in very good condi-
tion. The outlet ends of the corrugated metal toe drains dis-
charging to the spillway outlet pipe from downstream face are in -

good condition. 0- _

The emergency spillway (see Appendix C - Figure 15) is an open
channel about 100 feet wide at the bottom and with a IH:lV side
slope of exposed rock and 4H:lV side slope of earth embankment
to the north and a 411:1V side slope of earth embankment to the
south. The channel bottom appears to be mostly glacial till. . -
Several of the rock exposures in the channel appear to be bedrock,
while others are large boulders.

d. Dike. The dike (see Appendix C - Figures 16 and 17) is
located on the drainage divide along the west side of the reser-

voir. The dike is about 1,665 feet long, 14 feet high, and 10 0 0
feet wide at the crest. The reservoir elevation at the time of
the inspection was well below the upstream toe of the dike. The
crest of the dike is covered with grass and has an elevation
equal to that of the dam embankment crest. The upstream and down-
stream slopes of the dike are inclined at 3H:lV. Both slopes are -

covered with grass and some brush and saplings are beginning to • S
grow on the slopes. Some swampy areas near the downstream toe of
the dike are obviously the result of a high natural water table
and are not the result of seepage from the reservoir.

e. Reservoir Area. The watershed (see Appendix C - Figure
18) above the reservoir is rolling and heavily wooded. A bathing B
beach, bathhouse, and boat ramp are located on the north shore
of the reservoir; no other structures exist on the shores of the
lake. No evidence of significant sedimentation was observed.

f. Downstream Channel. The spillway outlet conduit (see -

Appendix C - Figure 19) discharges into a riprap-lined plunge .. .
pool. Riprap extends in the downstream channel for a distance of
about 75 feet from the outlet conduit. Beyond that point are
trees and brush growing adjacent to the channel. Downstream from
the emergency spillway are trees and brush growing in that channel
and presents no problem to discharge.

3.2 Evaluation

Based on the visual inspection, the Project is in good condition.
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SECTION 3 - "
VISUAL INSPECTION

3.1 Findings -

a. General. The Project consists of a dam of intermed-
iate height which impounds a reservoir of intermediate size and
a dike 4,150 feet to the northwest of the dam. The watershed
above the reservoir is rolling and heavily wooded. The down-
stream area is rolling and partially wooded.

b. Dam. The Project is an earthen embankment about 46.5
feet high (hydraulic and structural height), 2,935 feet long,
and 16 feet wide at the crest. (See Appendix C - Figures 2,

* 3, and 4.) A sand-and-gravel roadway, completely bare of vege-
tation, runs along the crest of the dam. The upstream slope of
the embankment is inclined at 3H:lV and is covered with grass
which is kept mowed. Riprap extends from an elevation about 3
feet above the reservoir level at the time of the inspection to
an elevation about 15' below dam embankment crest. The riprap
was in good condition. Near the south abutment there are some
ruts (see Appendix C - Figures 5 and 6) where a vehicle was
apparently driven on the upstream slope during wet weather. The
downstream slope is also covered with grass which is kept mowed.
Ruts are at many locations on the downstream slope where vehicles
have apparently been driven during wet weather. There are also
many ruts (see Appendix C - Figure 7) in the relatively flat
grassy area immediately downstream of the dam. Two corrugated
metal drain pipes (see Appendix C - Figures 8 and 9) discharge
at the downstream toe, one on either side of the spillway out-
let pipe. Water was flowing from both drain pipes at the time of
the inspection. Two minor seepage areas are located on the south
side of the spillway outlet pipe. One seepage (see Appendix C -
Figure 10) was observed approximately 300 feet south of the bend
in the dam and 100 feet downstream from the toe of the dam. It
is not known whether this seepage is coming from the reservoir
or whether it is natural spring. The north end of the dam is an
earthen slope (see Appendix C - Figures 11, 12, and 13) which
serves as part of the south bank of the emergency spillway channel.

* Vehicles have been driven up two paths on this slope, destroying
the vegetation and leaving the end of the embankment susceptible
to erosion.

c. Appurtenant Structures. A concrete outlet structure (see
Appendix C - Figure 14) is located near the center of the dam.

* This structure serves as a low-level outlet, and two-stage princi- -
pal spillway, all constructed in one vertical riser. The reservoir
drain outlet is a gated 30-inch diameter pipe located at the base
of the riser. The mechanical gate operating mechanism mounted
on the top of the riser appeared to be well maintained and in good
condition. The concrete riser section is 20 feet high from base
to the crest of the higher-level spillway and an additional 2.4 feet
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The City is required to inspect all structural works of "
improvement annually and after every major storm or occurr-
ence of any unusual adverse conditions that affect their
operation. However, the only manually operated structure
at Site No. 1, Dead River Dam, is the low-level reservoir
outlet which allows the pool to be drawn down for cleaning or

I repairs at the site. The principal and emergency spillways
function automatically as the reservoir pool elevation
changes. The SCS provides consultative assistance to the City
of Berlin for the operation of the structures.

2.4 Evaluation

a. Availability. Complete SCS engineering plans and
sketches, hydrologic and hydraulic calculations, construction
field notes, and detailed geologic data are on file at the
SCS Durham office.

b. Adequacy. Field inspection of Site No. 1, Dead River
Dam, indicated that the SCS plans and sketches were adequate. o
Final assessments and recommendations are based upon the SCS
plans, sketches, and hydrologic and hydraulic calculations in
conjunction with the visual inspection of the dam and dike
sites.

c. Validit. The visual inspection disclosed that the
present c&nditions are consistent with the SCS as-built plans
and sketches.

2-2
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SECTION 2 .

ENGINEERING DATA

2.1 Design A

Site No. 1, Dead River Dam, was designed by the U.S. Depart-
ment of Agriculture, Soil Conservation Service (SCS) in 1968.
Design data were found in the SCS Durham, New Hampshire,
office. These data consisted of:

(1) Complete design report with all hydrologic and
hydraulic calculations (see Appendix B).

(2) Detailed geologic investigations of the dam and dike
sites (see Appendix B).

(3) Dam, dike, and emergency spillway design data on
39 sheets and other data include (selected 9 of 39 sheets in
Appendix B):

(a) Plans of dike, dam, principal spillway, and

* emergency spillway, toe drains, and pool.

(b) Sketches of typical sections of dam and dike em-

bankment and emergency spillway.

(c) Profiles along centerline of dike, dike cutoff "
-- trench, dam, dam cutoff trench, and emergency spillway•.

(d) Detailed listing of quantities of construction
* materials.

(e) Sketches of fill placement in dam and dike em-

bankments. .0

- . (f) Logs of test holes (not readily reproducible).

2.2 Construction

The design plans were revised in 1971 to reflect as-built
conditions. Field notes and revisions made to the design plans
are available in the SCS Durham office.

2.3 Operation

r The City of Berlin is responsible for operation of the dam for
structural measures as set forth by an agreement (see Appendix
B, pages B-1 to B-5) between the SCS, the project's designer,
the New Hampshire Water Resources Board (NHWRB), and the City
of Berlin, the sponsor of the Dead River Watershed project.

2-1
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(6) u/S Channel - The da spans Jericho Brook and
creates Jericho Lake. The watershed above the reservoir is .-
steep and heavily wooded. A bathing beach, bathhouse, and boat
ramp are located on the northshore of the reservoir and comprise
Jericho Lake Park. No other development exists on the shores of
Jericho Lake. The dike is not clearly visible from the dam.

(7) D/S Channel - The channel immediately downstream is O
about 20 feet in width. The channel bottom is a mixture of sand,
gravel, and boulders. Trees and heavy brush cover the valley sides.
In the immediate vicinity of the principal spillway outlet erosion
of the channel walls is apparent.

" k. Emergency Spillway

(1) Type - a grass covered earthen channel having side
- slopes IH:lV of exposed rock and 4H:lV of earth embankment to the

north and 4H:lV side slope of earth embankment to the south. -".

(2) Width - 100'

(3) Crest elevation- 1,362.0' MSL

(4) Length of level section - 60' (approximate)

(5) U/S Channel - The approach channel originates at
the northeast bank of the reservoir north of the dam and is grass
covered.

(6) D/S Channel - The downstream channel is not well '"'
defined with standing trees and brush noted. It joins the down- .
stream channel of the principal spillway several hundred yards
downstream of the principal spillway outlet.

1. Regulating Outlet. A 60-foot long, 30-inch diameter
reinforced concrete pipe serves as reservoir drain, originating

* at upstream pool bottom with invert at 1,329.3 feet (MSL) and
discharges into 42-inch diameter concrete. The crank-operated I
gate lift mechanism is located on top of the cover of the two-stage
drop-inlet riser.

4 9 9
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(8) Cutoff - core trench excavated through alluvium,
glacial till and decomposed rock to firm bedrock as shown on SCS
design plans

(9) Grout curtain - none

(10) Toe drain - two 12" diameter perforated corrugated -- 6
metal pipes

h. Dike

(1) Type - earthen embankment on unconsolidated glacial

deposits along the watershed divide

(2) Length- 1,665'

(3) Height- 14' . -.

(4) Topwidth - 10'

(5) Side Slopes - 3H:lV upstream and downstream °

(6) Zoning - 2 zones in dike embankment indicated on
* SCS design plans (see Appendix B)

(7) Impervious core - none indicated on SCS design plans

(8) Cutoff - core trench excavated through alluvium,
glacial till, and decomposed rock to firm bedrock along centerline
shown on SCS design plans 4

(9) Grout curtain - none

(10) Toe drain - none

i. Diversion and Regulating Tunnel - not applicable

j. Principal Spillway

(1) Type - a vertical reinforced concrete two-stage drop-

inlet riser having a covered top with two 2'H x 2.7'W rectangular

inlets at the lower level and twol.9'H x 10.5'W inlets at the higher
level which ultimately discharge into a 42-inch horizontal conduit.

(2) Size - 3.5' x 10.5' drop-inlet riser discharging into

a 42-inch diameter horizontal conduit with a length of 204 feet
through dam embankment

(3) Crest Elevation - 1,352.0' MSL for first level inlets -

and 1,356.0' MSL for second level inlets

(4) Gates - none

- (5) Low-level - 30-inch diameter reinforced concrete pipe
which originates in pool bottom and discharges into the 42-inch
conduit.

1-6
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(4) Length of flood control pool - 4,150

e. Storage (acre-feet)

(1) Recreation pool - 1,240 1
(2) Flood control pooi - 2,800

(3) Principal spillway crest pool - 1,240

(4) Emergency spillway crest pool - 2,800

(5) Top of dam - 4,720

(6) Test flood pool - 4,695

f. Reservoir Surface (acres)

(1) Recreation pool - 132

(2) Flood control pool - 177

(3) Principal spillway crest- 132

(4) Emergency spillway crest - 177

(5) Test flood pool - 208

(6) Top of dam - 215

g. Dam

(1) Type - earthen embankment on unconsolidated glacial
deposits with drop-inlet spillway (principal) and grassed emergency
spillway; consists of 333,700 cubic yards of fill.

(2) Length - 3,035' (includes 100-foot wide emergency
spillway)

(3) Height - 46.5' (hydraulic and structural height)

(4) Topwidth- 16'

(5) Side slopes - 3H:1V upstream and 2.51i:lV downstream

(6) Zoninq 3 zones in dam embankment and riprap on the
* upstream slope as indicated on SCS design plans.

(7) Core - trapezoidal section consisting of
silty sands with a 40' width at base, 10' topwidth, and height
of 30'; elevation at top of impervious core is 1,352.0' MSL as
shown on SCS design plans.

1-5
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(1) Low-level outlet (reservoir drain) 30" RCP capacity -

@ principal spillway elevation - 112 cfs @ 1,352' MSL

(2) Principal (drop-inlet) spillway capacity @ test flood
elevation - 302 cfs @ 1,370.9' MSL (low stage: 113 cfs; high stage:
189 cfs) -

(3) Emergency spillway discharge @ test flood elevation -

7,673 cfs @ 1,370.9' MSL

(4) Total project discharge @ test flood elevation -

7,975 cfs @ 1,370.9' MSL

(5) Principal (drop-inlet) spillway capacity @ top of dam - -
*. 302 cfs @ 1,371.0' MSL (low stage: 113 cfs; high stage: 189 cfs)

(6) Emergency spillway capacity @ top of dam - 7,800 cfs
@ 1,371.0' MSL

(7) Total spillway capacity @ top of dam - 8,102 cfs @
1,371.0' MSL

c. Elevation (feet above MSL as shown on available "as built"
SCS plans in Appendix B)

(1) Streambed @ centerline of dam - 1,324.5 (approximate,
at downstream toe)

(2) Bottom of cutoff trench - 1,317.0

(3) Maximum tailwater - unknown

(4) Upstream invert low-level outlet - 1,329.3

(5) Recreation pool - 1,352.0 (principal spillway)

(6) Full flood control pool - 1,362.0

(7) Drop-inlet spillway crest - lower level - 1,352.0,
higher level - 1,356.0 ..

Emergency spillway crest - 1,362.0

(8) Design surcharge (original design) - 1,371.0

(9) Top of dam - 1,371.0 " -.-

(10) Test flood pool - 1,370.9

d. Reservoir (feet)

(1) Length of maximum pool - 4,150

(2) Length of pool at principal spillway crest - 3,700
(approximate)

L (3) Length of pool at emergency spillway crest - 4,150

.- (approximate)
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j c. Size Classification. Intnrmediate (hydraulic height - "
46.5 feet; storage - 4,720 acre-feet) based on criteria (intermediate
size corresponds to dam with height ? 40 feet and 4 100 feet and
storage 2 1,000 and < 50,000 acre-feet) in Recommended Guidelines
for Safety Inspection of Dams.

d. Hazard Classification. High Hazard. A major breach could
* result in extensive property damage and considerable loss of life b

(10 or more) downstream in the urbanized area of the City of Berlin.
• Major floods in 1927, 1936, and 1953 on the Dead River, with signifi-

cantly smaller discharges than the breach discharge used in this
report, support this contention (See Section 5.1 f.).

e. Ownership. The Project is owned by the City of Berlin,
New Hampshire.

f. Operator. The dam is operated by the City of Berlin Recrea-
tion and Parks Department, First Avenue, Berlin, New Hampshire, 03570.
Telephone (603) 752-2010. * j

g. Purpose of the Project. The Project was constructed for
the purposes of storing floodwaters and providing recreational
opportunities.

h. Design and Construction History. The Project was designed
by the Soil Conservation Service (SCS), Durham, New Hampshire office.
Construction was begun in May 1969 by Rogers Construction Co., Inc.
of Brattleboro, Vermont and the project was 99 percent complete by
December 1969. All remaining construction work was completed by
September 1970 by the same firm.

i. Normal Operating Procedures. The City of Berlin, as is

set forth in the Operation and Maintenance Agreement for Structural
Measures (between the City and SCS), is required to inspect all
structural works of improvement annually and after every major storm
or occurrence of any unusual adverse conditions that affect their

R operation. The only operable outlet at the Project is the low-level
reservoir drain which allows the reservoir pool level to be drawn
down for cleaning or repairs at the site. The principal spillway
(two-stage riser) and the emergency spillway function automatically .o-

"* as the reservoir pool elevation changes.

1.3 Pertinent Data

a. Drainage Area. The watershed above the dam consists of
6.48 square miles (4,147 acres) of steep forested terrain. No

* storage areas exist in the watershed above the upstream limit of
Jericho Lake. The normal surface area (recreation pool) is 132
acres which constitutes 3.2 percent of the total watershed area.

b. Discharge at Damsite. According to the director of the
" City of Berlin Park and Recreation Department, the maximum known

stage at the damsite occurred at an unknown date when the reservoir
- pool elevation approximately reached the second stage inlet of the . .

principal spillway. Using the rating curve calculated for the dam,
the project discharge was estimated to have been 90 cfs.
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4- SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

K a. Visual Observations. The visual examination indicates --

the following evidence of potential problems:

(1) Extensive vehicular trespassing on the crest, the
upstream slope, the downstream slope, and the area immediately
downstream of the toe oF the dam is destroying the grassy ground 4
cover and leaving ruts in the ground surface.

(2) Two minor seepages near the outlet of spillway dis-
charge pipe and the two underdrain pipes.

(3) One seepage more than 100 feet downstream from the
toe of the dam. 4

b. Design and Construction Data. Site No. 1, Dead River
Dam, was designed by the U.S. Departmeat of Agriculture, Soil
Conservation Service (SCS) in 1968. Design data were found in
the SCS Durham, New Hampshire, office. These data consisted of:

(1) Complete design report with all hydrologic and hy-
draulic calculations (see Appendix B).

(2) Detailed geologic investigations of the dam andg dike sites (see Appendix B).

(3) Dam, dike, and emergency spillway design data on
39 sheets; include (selected 9 of 39 sheets in Appendix B): *-.

(a) Plans of dike, dam, principal spillway, and
* emergency spillway, toe drains, and pool.

(b) Sketches of typical sections of dam and dike
embankments and emergency spillway.

(c) Profiles along centerline of dike, dike cutoff
trench, dam, dam cutoff trench, and emergency spillway. •

(d) Detailed listing of quantities of construc-
tion materials.

(e) Sketches of fill placement in dam and dike
embankments.

(f) Logs of test holes (not readily reproducible).

The design plans were revised in 1971 to reflect as-built conditions.
Field notes and revisions made to the design plans are available
in the SCS Durham office.
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C. Operating Records. Detailed inspections records obtained

from the SCS Durham office are in Appendix B. .4

d. Post-Construction Changes. There is no record of post-
construction changes.

e. Seismic Stability. This dam is located in Seismic Zone 2
and in accordance with the Phase I guidelines does not warrant
seismic analysis.

06-2
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment
.,_ _

a. Condition. The visual examination indicates that Dead
River Dam is in good condition. The only concerns with respect to
the long-term stability of the dam are:

(1) Extensive vehicular trespassing on the crest, the
upstream slope, the downstream slope, and the area immediately
downstream of the toe of the dam is destroying the grass ground
cover and leaving ruts in the ground surface.
chargepi(2) Two minor seepages near the outlet of spillway dis-

charge pipe and the two corrugated metal underdrain pipes.

(3) One seepage approximately 300 feet south of the bend
in the dam and 100 feet downstream from the toe of the dam may or
may not be associated with flow from the reservoir and, therefore,
may not be indicative of a problem.

b. Adequacy of Information. The visual examination and the
complete design data available are adequate for the purposes of
the Phase I inspection.

c. Urgency. The recommendations and remedial measures made
in 7.2 and 7.3 below should be implemented by the owner within

g two years after receipt of this Phase I inspection.

d. Need for Additional Investigation. There is no need for
additional investigation for the purposes of this Phase I report. - -

7.2 Recommendations

The owner should engage a registered professional engineer to A'

investigate the two minor seepages near the spillway outlet and the .
one seepage which is more than 100 feet downstream from the dam.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The owner should:

(1) Repair ruts and control trespassing on the dam and
the area immediately downstream of the dam.

(2) Visually inspect the dam and appurtenant structures
and monitor seepage once a month.

(3) Engage a registered professional engineer to make

a comprehensive technical inspection of the dam once every two years.

(4) Establish an around-the-clock surveillance program
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for use during and immediate> , after heavy rainfall and also a .- Z.i,
O warning program to follow in case of emergency conditions or 4-

imminent dam failure.

(5) Mow and cut saplings on dike embankment seasonally.

(6) Observations at the dam should be made after
significant events, but while substantial storage is still being -. .
utilized to determine if seepage exists which could not be detected
when the reservoir pool is at normal elevation.

"" " 7.4 Alternatives

-• None. .

* -A
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APPENDIX A

VISUAL INSPECTION CHECKLIST
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VTSUJAL INSPECTION CHECKLIST
PARTY ORGANIZ ATION

P PR0,T Site, No. 1, Dead River Dam PATE June 7, 1979
(Berlin, NH)

TIME 14 0

- WEATHER Sunny, warm

W. S. ELEV. U. S. N.
1353.1 1321.0

PARTY:

1 Warren Guinan 6

2. Stephen Gilman 7.

3 Katherine Hivley ___________

I~ ~ 4 Pattu Keshevan ______ ____. .-

5. Ronald Hirschfeld 10.

PROJECT FEATURE INSPECTED BY RI-:MA%!-KS

1. Hydrology/Hydraulics W. Guinan -__

2. Structural Stability S. Gilman___

3.~ Soils & Geology R. Hirschfeld

5.

* 6.

7.
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PERIODIC INSPECTION CHECKLIST

PROJECT Site No. 1, Dead River (Berlin, NH) DATE June 7. 1979

PROJECT FEATURE Dam Embankment NAME _______

DISCIPLINE __ ____ NAME__ _

AREA EVALUATED CONDITION

DAM EMBAINKM1ENT

Crest Elevation 1371. 0 MSL

Current Pool Elevation 1353. 1 MSL

Maximum Impoundment to Date 1356.0 MSL (approximate)

Surface Cracks None observed

Pavement Condition Not paved

0 Movement or Settlement of None observed2
Crest

Lateral Movement None observed

Vertical AlignmentI

Horizontal Alignment Good * S

Condition at Abutment and Good
at Concrete Structures

Indications of Movement of None observed
Structural Items on Slopes

Trespassing on Slopes Extensive vehicle tracks on dow~nstream S
* Slughng r Ersio offace of dam at and beyond toe.

KSlopes or Abutments None observed

Rock Slope Protection -Riprap on upstream face -no failures -L~.Riprap Failures observed.

Unusual Movement or Cracking None observed
at or Near Toe

Unusual Embankment or Down- TI\o minor seepage areas right of
stream Seepage spillway outlet pipe

* Piping or Boils None observed

Foundation Drainage Features

Troe Drains TWO CMP toe drains discharging water on
Instumenatin Sytemeither side of spillway discharge.

Noeobserved
Vegetation Grass on both upstream and downstreamn_

slopes. Sore grass on crest, but ve-
hicle tracks on crest are bare soil1.
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PERIODIC INSPECTION CHECKLIST

PROJECT_ Site No. 1, Dead Rivr (Berlin, Nil) DATE June 7, 1979

PROJECT FEATURE Dike Embankment NAME

DISCIPLINE NAME_ _ __ __

AREA EVALUATED CONDITION

DIKE EMBANKMENT - -

Crest Elevation 1371.0 MSL

Current Pool Elevation 1353.1 MSL

Maximum Impoundment to Date 1356.0 MSL (approximate) .

Surface Cracks None observed

Pavement Condition Not paved

Movement or Settlement of None observed
Crest

Lateral Movement None observed _ -

Vertical Alignment Good

Horizontal Alignment Good

Condition at Abutment and at Good
Concrete Structures S

Indications of Movement of
Structural Items on Slopes None

Trespassing on Slopes None observedU oughinq or Frosic:n of Slopes None observed

or Abutments

Rock Slope Protection- Riprap No riprap
Failures

Unusual Movement or Cracking None observed
at or Near Toes

Unusual Embankment or Down- No water against upstream side of dik(
strt-am ;Lepage

Pipinco or Boils None

Foundition Drainaqe Features None observed

, ill;;None observed

S1ric;tt I l ion Systerm None observed

Vtq, t. - 1-n Gi a5s on crest; grass, brush, and
snall trees on upstream slope and
lownstream slopes. "
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PERIODIC TNSPECTION CHECKLIST

PROJECT Site No. 1, Dead River (Berlin, NH) DATE June 7, 1979

PROJECT FEATURE Principal Spillway NAME__-__-__-__
(Two-stage riser) NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

"" OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural

General Condition Good -

Condition of Joints Good - no indications of moverent.

Spalling None visible

Visible Reinforcing None

Rusting or Staining of None visible . 0
Concrete

Any Seepage or Efflorescence None visible

Joint Alignment Good - no apparent rovement.

Unusual Seepage or Leaks in Not visible I
Gate Chamber -

Cracks None visible

Rusting or Corrosion of None visible- galvanized steel in
Steel good oondition.

b. Mechanical and Electrical Hand-operated crank serves as a gatelift mechanism for low-level reser- iii
voir drain; located on ooncrete plat-

Float Wells form on top of two-stage riser.
Appears to be in good condition.Crane Hoist -SO

Elevator

Hydraulic System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lighting System 9

A-4
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PERiOD)T( 1NSPFCT ION CHEKCKLIrST

* PROJECT Site No. 1, Dead River (Berlin, Nli) DATE Jun 7, 1979

PROJECT FEATURJT amr- ___ Nj NAM E

DISCIPLINE ________ _____NAME -

AREA .UVALVCA7ED CONDITION

JULEV i7 WOR KS - S1'IILWAY WEYlR, APP1IDACi
* AND DiSC-,QAR(t CHN-EK-ET:

u. Approach Channel

1eier Condi t ion Go

Loose Roc7-k Overhanginq Channel None

Trees (Ovorhanging Chin nolI None

Floor of Approach Channel Glacial till

b. Weir and Trainino, Walls None - earth spillway

General Condition of Concrote None

Rust or Staining None

*Spalling None 0

*Any Visible Reinforcing None

An,!, 5cepatit or Ef-florescexnec None

Drain Holus None S

rijelai (".ndi t on Good

IOc).- 1,'Qk t.)Vk-rhanq;inq Channel None .0s M

'C ~l~i nC(hannelI Samie trees in channel

VI 'r of (ha~inel Glacial till

- r ~t FW~ OflSNone

A-5
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PROJECT Site No. 1, Dead River DATE June 7, 1979
(Berlin, NH)

PROJECT FEATURE Reservoir NAM

AREA EVALUATED REMARKS

Stability of Shoreline Good

Sedimentation None visible

Changes in Watershed None visible

Runoff Potential.

ustream Hazards None visible0

Downstream Hazards urbanized area of City of Berlin

Converse Building

Alert Facilities None visible

Hydrometeorological Gages None visible

Operational & Maintenance None visible
* Regulations

_ 0

A-.6

PROJECTS ie o D v D



- . . -..-. . ~.-1.-.- - - ---- - -- -

0

0 0 ..~-S

5

U

* 0
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Jericho P rook
Beilin, New lia;ypshire

June 24, 1977

Dead River - Topdressing

Dam only.

M Recourrerndati cn.s for this sa-m(f. O

Use 500/,lacre of "Sul-po-ag". This is sulfate of potash mTagnesia.

This i;ay be purchased at Merrimack Farmers' Excharge in 80# bags. The

ton price is $125. There may be other local sources.

There are 6'2 acres involved in the dam. Of these, 2t2 acres are on the
upstream face of the dam and 4L on the downstream face.

Basis for reccrr~cndations.

The dam is covered w,,ith a good population of birdsfoot trefoil. The

vigor of these plants is very poor on the upstream face and fairly

good but deterio.ating on the downstream face.

Soil tests taken on 5/27/77 revealed a deficiency of magnesium and

potassium in relation to the needs of birdsfoot trefoil.

The objective of the recommendation is to try and increase the plant

cover of birdsfoot trefoil in order to prevent erosion and to prevent

encroachment of woody plant species that would require annual eradication.

p Recorrendations for next sprinp, and early sumrmer.

A topdressing of 300#/acre of muriate of potash next spring is very

desirable. If this can be accomplished, further topdressing should be

based on soil tests taken every other year.

One ton of muriate of potash would cover the entire dam. It costs
approximately $170/ton and is readily av:ailable through O

local grain companies.

Attachment

* w * * S U S S S S w 5
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7~~ 1.. 11

1,is :t( C.ie checkl i t is a L" r C tc i:: IIi:, L i; I.jiitLc C, nr ce rcquiI:cd
for iK:blic -.c 16) V ,. crrnt'c! :t . . ,w 1;.,,1irc. It doesn't take
the pi.ce o I X Pcri(: cc t-d jud,.: n nd i' rot inc ulu;ivc. Itcris of a difficult

naturt to chck, suchI . r n i .I 1 :, cc, jit cordit/on, are not included.

In tnf, 1've ch K5 of thcI-e itCs , :. t r. ' -it )rc,;,,r nt erva Is. Review of

As Luilt dr,-irs, t c design fv]ier, u r1.-. c- . st :;, and prcvious maintenance
recorts shiould ')e part of the in-,.1 L cn-. liC' cLr. ~c is a v-ital parr- Ot

Safe a;nd CffLti', OPCritiOfl.

Except w;here otherwise indicated, co:pletion of thi, for. m:iay be facilJ tated

by ranking ma-i-nLenance items on a 1 to 4 La.sis w;iere

1 =satisfactory
2 = satisfactory, but chcc: carefu l, at n(: xt j,.spc Ction

3 requires r 'aintc-nancc this season 5 , CZ! _

4 requires i:-=cdio-te attention.

.AT... D !D RIVER 1 DATE 6/12/78

12SFEcrED BY Ycith ,,(?.:.u, d Hal ,:'>-, tehel Berkowirz, M. L. Glidden

1. GEN:ERAi, TT,\EY

Access Road. . .. .... 3.01
Site Fencin,-. 2

Traffic Conditions. .

Vandalism Control. ... 1
Trash Control. .. 3

COI' 1ENTS Gate is being installed across left end of dam.

,2. RESRVOTR

Timber stand at reservoir. . .. 2

Debris and slash. .. 3

Sediment level in relation to low stage inlet . . . . 2

CO;-L\,ENT'S Bru. h in the inlet and outlet channel of the I- ergenvc Spillwiv 0

should be remn'ved. Debri s and slash on the us t,,m embankment.

/A

WW'.I

' .i

w
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C it'l lz_1
kki'lo3 05, m

7ccar -x. .dh
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!ut26, i963.-
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Sit(- 1 (Jericho Lake)
Dead T(iver lateraned Pro et t
T!ay 281, 1976 _I

An operation and rmainten,,.ioe Inpection oZ -!to 1 (,Jericho _ .-
Lake) in the Dead Rivrer Watershed, Berln, 'M conductod on
May 23, 1976. The ±nsricction ":-a~ made by rcnr, l'rntativco from
the local snonv:-orinf, or rinizatlon, the Coos County Conservation
District, and the Soil Ciserwution Service. '_--e':r: prescnt

.itchell ....... tz, 'erlin ,c: eation P'!cctor .9
Randell "ar-ft, Coos County icv- strfct
Picliard Ialdor.n, DitU_1-ict Con- or..., US,.A SCS
Edelie Wood, U.;DA, SC".
Tillran "*.arshall, V7.2DA, ZCS ,
Nick Luhtala, USDA, SCS

Pollowing is a list of itcis discussed anc the necesisary

action needed:

1. Renove debris from the principle spilliay trash rack•

2. Close off, repair erosion and revogetate old access - 0 e
road below darr.

3. Clone off and veFetate present road runnin, across
the top of the dam,

4. Improve vegetative cover on the cam slopes by: -. ..

A. Pemoving woody vogetation -,which is -tarting to
develop in several areas,

B. Lime and fertilize slopes, especiplly the upstream •
slope. LIne and fertilizer should be applied
accordinp to soil test reco-r.rendations which can
be obtained throu-h the County Aoo:nt's office,
Coos County Extension Service, Lancaster, !I.
Hlowever, if thin Inforratlon can not he obtained
a general reccmmendation of 2 tons Per acre .0,
(or 100 lbs. per 1,000 no. ft.) of ground limestone
and 1100 lbs. per acre (or 10 Ibs. ner 1300 sq. ft.)
of 10-10-10 or equivalent fertilizer may be used.

5. Remove alderso nnd other woody vc!e tation that is
starting to grow in the stream overflow area, between ...
the upstreaa slope of the dam and the inlet ,tream.

I /.

* , .

F. - •

S -5 ......-. .3 S



June 1, 976

~' .averSmilth 0

City Ka I I

Dear 'rP. ::ith: -

U~c~.Ii tile " ~r~ i /tGl5~~\.a1intenace Inzr,ction
* 2enort f'(z thlDol_ -, ter~v:~ ccn-ductmi- oi- "a 23, 197(.

TL,,, reprt 113ts tc' i -*'r'. --, rcoufre ralntonvance hy
tb C~f T (' truu-.,: that tY.> -M ~il be c'Ira'ed out a
s~oon t.-. 1 o-ibl v.rycr t; '-CItyfn ol~llatlon i-i t1he Oneration
aii alntceiance -ort 2~ tl:; pro.'cct, of August 26, 1968.

When the lterni li, tcd are Cuo pnltrd please seiid n',r a letter
so 1ndlcvatinR. -*

* If addit~nnaI. tch,1ical '~~~ac Is nceded to carry out
any of teer-aiit-catnce i'; plevn- feel fr,-c to call on 11s.

Vcry truly yours,

Tic'hard S. flaldcrian
Di3trict Con-hervattlonist,

13-144

w w w w w v P 0 P 1



SE!LIN EC RET1, ON AND PA fCS 2ARTMNT

FIRST AVENUE BERLIN, NEW HAMPSHIRE 035.'0 'FLEPHONE 7M2-2010

n- ..... MITCHELL A. CERKOW17 Z, DIRECTOR

-2-

*.'! -

all of the undesirable ¢e :atation along t' tam and t'ie over-flow-.
Y a tI::!~h oI o ;r n'ew (. e .t2 . ~au .; .ntr.r:,,ne i".S a !. ... **".':" "

the 1968 project agreeme,.t. in future 7rars we hopi.l improve

this type of maintenance based on the iai&.es in t.'3 ")ark's areas.
Our swm,(ar workers als. -oztrolled thi,; erosion

along the new access toad with the i : joduction of hark. Tbis

has already started ne ver-Ftation • ai h should cvthsnce th3

roadwey next year. Two imortant .- ea3 )f erosnca oere al3o

brought to a control. qhe first var0 tae .entranrce way w.hich

has been carefully crib!,ed and sec-,ed. The secocd 6&'ea was along

the steep slope of the parkia. loc. 1,gtin, crib'ir a awni seeding• .
along with a drainage .itch 'as haltc I any erosion.- Dur.in,

tbe 1977 summer we will comiAlete the p.rking lot ecosion control,

re-landscape the road,.ay anJ develo? 1;! special teoit campsites
u in the upper field. - .

As alvays, I look Ioi ard to anot'ie2 ,year at;jericho

Lake Park And the neded irx-rovermc'.s wa hope '.o fulfil t. Youi-.3

inspection in may 19 '7 shoul.d als( "-.vide us 'tith add:.tonal

rocommendatious.

Coi'diall _i~it he. A. ..- --.v~

Director --

iitch,;3.1 A. f. .oiz . .

CC: Mayor Tauricr "i :,o,;an.

City .;ana r .C , 3 C. w'-ith



flhCD'. 7 N /J&)D PA .rS D IE PA 11T iEoNT
Flft">T AVENU!E B~ERL 1:1 NE'I H AAPSHIRE 03570 TELEPHONE 752-2010

AllTCIIEL L A. 13t.T KO' ,-CI'v' !P/ECTOR

I" Dece..hcer I)7'_

14r. T ichard S. iald:z, -in

j.s. C. S.

Piche Building
99 E,'ain Street

IThncaster, I..

Dear i-ir. Halderman, .

Th~e Recrct .c D iti~ Su..zer .Jtaff ics

vior'ved ve.-y diliu-ert y to cc:?c&:7of the IryeSctior rcco-

mcYd at ions. 11o datc- wo (aer-oe enris .fro;, the r -inciDI~e

spill'uay trash racy , r, C: c tbi - as part of o'lc %eeU.y 6
* oner'ation once the r.i1 s oypczc es c! yoar. In fp"':1v- Spri ng. .- *

* this would be checkedl once i -e ccesr -!oad is clear of ice.

* The 01ed ac-cess road hsbeei otall closed of : and we in--

r uend to co:up) etely c'ioqe thi! oa as v;ila the road. on- tor,

imnted and furtbor re~amars et5'io will co.., eoe in theu

!e s ri n, tif-A earl,': sn',e. e of thc -aaJor I2fcu ie:...
p in ftij.F i'rra is Toce1.ih r) -, i; 1: :1V2 ~jy >I~

TI e o J s 1r, add .. 1, ,- . , i.di aAl

).O~'i U .~2 > ) ~ 11 c'ontinue

P Tit ca Te~I:tLW cto feel.
we wveit beyc'. i1TeruI ~ .1J..a. :~ ~ contiloe to control-2

w 0



(soecify)-t\\CIS V; 11 C katt'C s CY( c-ik-es 0

Concrete: Cracking_.L; Spalling I ; Other deterioration
inside and out _; Excessive movement (check joints)_I

Waterstops_/; Joint sealant I_; Other_. -.

Trashracks: Condition of protective coatings/_; Corrosion
low and high stage / ; Damaged parts / ; Condition of fasten- - .

ings___; Need of gratings due to beaver / ;
Safety condition (protruding fastenings, sharp

edges, etc.)__; Otherf- .0 .

Gates: Condition of protective coating ; Corrosion . - - .1
including lifting ; Damaged parts_; Condition of fasten- -

device, stem, guides, ings ; Stem aligranent ; Operation ; _1

disc, flap Lubrication__; Wood decay-; Other____
.• S

Structure Drainage: Report under "Embankment and Other Drains"

Structure, Railing, Condition of protective coating ; Corrosion

Grates, Barriers, ; Damaged parts_; Condition of Fasten- . .

etc. ings ; Wood decay_; Safety condition ' "

(protruding fastenings, sharp edges, etc.) 0 -

Other___

Safety Items: Condition of warning signs ; Condition of
safety equipment ; Other

BCO1111ENT SLSk eI 4oe _ -5_02 14

6 .•

.CHANNEL

Stream obstructions. . . .... -- ""
Debris in stream . .

Sediment bars controlled. . .. --- -,
Plunge pool stability . .. -.

Fish habitat appurtenances ...-

Riprap -- Report under "Riprap" (item 4)

COMMENTS

1~S 0

~~~~~~~~~...............- -i.---..-."..i.-' .2 ..... i-.".?21.- .... ...
.............- ...--. "'" "°"" -- - - .......r.. - -



> 7. RISER . ..
RT SE

Caution Be extremely careful when using

ladders. Check condition before using. .

Ladders are sometimes broken, loose, corroded,

and or slippery.

Use safety harness.

070
Ladders: Condition of protective coating___ ; -

;nside and out Corrosion ?'; D3maged parts._; Loose_;
Other'.

Concrete: Cracking I ; Spalling I ; Other deterioration

inside and out ; Excessive movement (check joint at riser -.

and conduit) ; Other

Trashracks: . Condition of protective coatings I;Corrosion
low and high stage __; Damaged partsI ; Condition of fastenings - '

___; Need of gratings due to beaver__; Safety

condition (protruding fastenings, sharp edges,

etc.)_; Other___

Manhole: Condition of protective coatings._; Corrosion
; Damage I ; Lock operable_; Other___

41 - - .
Gate: Condition of protective coating _'; Corrosion

including lifting I ; Damaged partsI_; Condition of fasten-

device, stem, guides, ings I ; Stem alignment j ; Lubrication__L;

disc Operation_; Other__

Safety Items: Condition of warning signs_; Condition of S
safety equipment ; Other___

.COMMENTS] *L(CS reej cIP?,i1hg_ C c#..
L C Ad.r A?0 \- n'ti C -e 4 Al -14. ep V- V olcr /P. ,{ ,a/

"#e .' ,,- be
4~i ~~A ov~. G-.aje -iI- I'ilespr2f

5--19

V W WO .-*- ... 9 a -



5. VEcTTATION

Emergency ZkOOA -

am Spillways 1/ Ou tle t We-t4 Other

Dam left r~hL- Dike Channel way )1 -Kj.-- - - - - " I77
Condition of stand .J. .23

r (including need for lime
and fertilizer) 0

Undesirable vegetation ._ e__ __
Drainage (surface) __ _ __
Erosion 2/ __ .-L - - .--±-- .--
Sedimentation w __ _

- Condition of planting -.- :-

Pest control g - " .'

Fire control a o r o ..__._ ___ -

C1ENTS, tit ih a nb y ifstruction t, Aay s' 51 " '4s.,

C . I M.

(y s, no 'i L- Q I---

Outlt 4  4 c 14 o-dt ej

~ch~e ab.I~ ~w~ o- l - - .0 .0-

6.EMBANKMENT- STRUCTURAL, & OTHER DRAINS

Dam' Other
lef t right- ( )

Depth of Flow With any obstruction
(in inches above invert) Without any obstruction --

Turbidity of Discharge With any obstru:ztion A# 40
* (yes, no) Without any obstruction f .c--

R Condition of Protective Outside_--
Coating Inside

Obstruction in Flow
* (yes, no) -

Animal Guard Conditionra i
Outlet Condition

" Retarding Pool Elevation (ft. msl)_____ or (ft.) bo "

Other___________

CO,-DENTS Me uic d" h

1/Looking downstream.
7/Including wave, surface, stream, manmade, and livestock ero~sion.

r.W



2
C";3. EMBA,,:'>.N T v',r) 1 .',x'r};2) K' ,qP- S -

(Report riprap and vegetation and
,. erosion condition under Items 4

- and 5.) Ere cncy
Spi I1 h-ays 1 Other

Dam I left i 1ht- ( ) (

* ~Sliding or sloughing 2
I".. Holes (rodent and other) -...

(check especially at cmbankments)
Excessive settlement (embanhr.-er,ts)L
Cracks

Traverse
Longitudinal J. --- ''

Seepage 2/ _ - -

Piping 2/ _

* - COMENTS f.'ld i .. 1 ' /C e-.

. oo0II. 2uc c . A2 ,o L &4? PX Curv., A oL''

4. RIPRAP

Dispi. Loss Loss Erosion Break-
of of of of down ---

Rock Spalls Bedding Found. of Rock 5 5

"-. Dam

.::. -Upstream berm __ I i _
". Principal Spillway Outlet

Embankment Gutters
left
right.

Emergency Spillway
location______________
location_____________

Waterways _ ._£
location. 1, Vc.l t )h |Ilre __ -

Outlet Channel .-- --± .-.- - -

Other _ _ _.-.

COMErrS KQn) 0YOUk~l. tisef I pbmedw
lr~ e f r f- --, 0n dps4rein

I-I

I/Looking downstream.-
. /Check especially at downstream face of embanlments.

* w w W W w w w w w w U "

- . ... .. - , - . . . , -. - . - * .,!.



MAT'hT..q'ANCE (Ci:.ULIST FOR - 6 FLOCID CO'-"MOL , -

This maintenance cccklist is a guide for deterntnin.:. the mainLenance rL.uired
for Public Law 5,6 !'ood control struct,-rcs in NeW iLvempshire. It doc:.8' t take .
the place of experience and judg~ment and is not inclusive. Itcnms of a difficult
nature to check, such as principal spillwav conduit condition, are nut included.
Intersive checks of these items are necessary at proper intervals. Rovic-w of
As Built drawings, the daign folder, structure history, and previous maintenance
reports should be part of the inspection. Prompt maintenance is a vital part of

safe and effective operation.

Except where otherwise indicated, completion of this form may be facilitated

by ranking maintenance items on a 1 to 4 basis where

1 = satisfactory

2 = satisfactory, but check carefully at next inspection
3 = requires maintenance this season
4 = requires immediate attention.

- WATERSEDT -A1 17 F SITE I DATE. /7
INSPECTED BY

1. GENERAL ITEMS

Access Road. . . . . . ... .. 0
Site Fencing. . . . . . . . .

Traffic Conditions. . . . . . . . " - ..-

Vandalism Control. . ... _- '-
Trash Control. . . . . . . . . . - -

COENTSDSTR~AA FACE OC- DN~ j (t( Oo~r
DOWr----...AM r., - /4I' ;P'-jv Cr' cI" '"L",-"-

f9I I I e I• .,,,, ,Lu-4, ,sre /. - - " cr'~ )- ~C . . :...:..::.:.$, c..,. n~i'4n 'ec/ a )-e tr_& / ,n ceee_+ : -,

tai d coAA-Ymc. 6e,

* 2. RESERVOIR

Timber stand at reservoir. .** ..-
Debris and slash. ... ""- "
Sediment level in relation to low stage inlet . . T

* COMMENTS kA ~ ieA e 6 C.,k'Cie"{YSV ./ -- -- --

5/77 S OIL CONSERVATiON SERVICE. . - .. "

5177 . ,. s ._., 5p sEV_,. .. s.,,e . . ::.:::".-

.,. ....



- -- - - - -- 71--w-------- r ~ ~ ~ ,-

5

8. IMPACT BASIN. SAF. ROX TN,'TT.~~TCLAF C01CI-r-T ST?21UCTURES

(Specify) Recirculating Sy!;telA i InQJjL-nd dam

Concrete: CrackingI__ Spalling_ I Other dcteriorztion
inside and out 1;Excessive movemenL (check joints)1 '.L

Waterstops_ Joint sealantl I Other1

Trashracks: Condition of protective coatings__ Corrosion
low and high stage 1;DarnaLcd parts___ Condition of fasten-

ings_1_ Need of gratings due to beaver1
Safety condition (protruding fastenings, srnarp

edges, etc.)_1_ Other'

Cates: Condition of protective coating_ 2; Corrosion
including lifting 2 ;Damagecd parts 2__ Condition of fast~in-
device, stem, guides, ings 2 ;stem alignncnt__ Operatioll 3
disc, flap Lubrication__2 ;Wood dccay 2 ; Othcr '2

Structure Drainage: Report under "Embankement and'Other Drains"

Structure, Railing, Condition of protective coating--_; Corro:Aon
* Crates, Barriers, -- ;Damaged parts -- ;Condition of Fasten- -

etc. i ng s -- ; Wqood decay-_=; Safety condition
(protruding fastenings, sharp edges, etc.)

Other~f--

Safety Items: Condi'tion of warring signs_; Condition of
safety equipment_; Other*

COKMENTS

* ~. CHANNEL-

Stream obstructions. * 1
Debris in streamn. . .. 1
Sediment bars controlled. .. * 1

* ~Plunge pool stability. . . .. * 1
Fish habitat appurtenances . ..--

Riprap -- Report under '"Riprap" (item 4)-

COMMS



IT - k - 7 49 V., - * ~

7. R SR -.

Caution Be extremely careful when using

ladders. Check condiLion before using.
" - Ladders are sometimes broken, loose, corroded,

and or slippery.
Use safety harness.

Ladders: None Condition of protective coating___
,inside and out Corrosion_; Damaged parts ; Loose___;

Other_.

- Concrete: Cracking__.; SpallingO ; Other deterioration
inside and out _ Excessive movement (check joint at riser

and conduit)__; Other . -
-

Trashracks: Condition of protective coatings_; Corroson-
low and high stage 0 ; Damaged parts 1; Condition of rastening .

T; Need of gratings due to beaverO0 _; Safety
condition (protruding fastenings, harp edges,

etc.) _1; Other 0

Manhole: Cgndition of protective coatings 3_ Corrosion

L ; Damage__; Lock operable_; Other_.

Gate: Condition of protective coating ; Corrosion
including lifting ; Damaged parts ; Condition of fasten-
device, stem, guides, ings ; Stem alignment_; Lubrication_;
disc Operation__; Other__

*
Safety Items: Condition of warning signs_; Condition of -i

safety equipment ; Other

COMMIENTS Paint manhole cover.

. S

INLET TO RECIRCULATING PIPE SYSTEM - Remove debris from trash rack. (3)

9 1P Vi~

/ '* S-"

/- ""-

• S

UQ U Ut U S U U U 5 3 3 3 • -

i~ i 1 i:



______ ____3

5. VECETATTO:;

Er cncy
Spillways Outlet Water Other

Dam lf iht- l/ k C-rc way (_____) .

Condition of stand 3
(including need for limec q1 .

and fertilizer)
Undesirable vegetation 3 3 -4 -

Prai nage (surface)3
Erosion 2/ 3 3
Sedimentation 3 3
Condition of planting- ----

PeSt control
Fire control

COMMhENTS Pockets need to be drained and rc'veo-etated. R~emove wood), plant.S

from the dam. Bare spots should be topdressed and reseeded. There is ero-

sion from damage to vegetation by ATV's. Remove the woody vegetation from

the dike.

6. EMBANKMENT STRUCTURAL. & OTHER DPAYN

Dam Other
Le ft righ t--(__

Depth of Flow With any obstruction None

(in inches above invert) Without any obstruction 42 !5-

Turbidity of Discharge With any obstruction No No

(yes, no) Without any obstruction NO No0

Condition of Protective Outside 2 2
Coating Inside 2 2

Obstruction in Flow No No
(yes, no)

* Animal Guard Condition 1A
Outlet Condition_-

above
Retarding Pool Elevation (ft. msl)_____ or (ft.)beo

Other___________

*CO.MNENTS

I/Looking, dounstream.

n, so v i r nrU



2

- . .EMBA:,:Y>,T A',TD FYCAVATED SLOPFS

(Report riprap and vcgetation and
erosion condition under Items 4 Emer"nc-" ~~Emergency "".i

and 5 Spillways1 / Other

Dam Dike left rig~ht- __ ) ( )

Sliding or sloughiing 2 2 .
Holes (rodent and other) 3 1-
(chcclz especially at embankments) -

Excessive settlc:mcnt (embankments) 3*
Cracks

Traverse 1 2
-- Longitudinal 1. - 2 -

Seepage 2/ 1 3
Piping 27 1

; CO. MENTSRuts in the spillwav should be filled. If the spillway operates, ruts
in the outlet channel will accelerate erosion. The city should consider fencing . J

or erecting barriers to keen ATV's out of the spillwav and off the dam.
*Fill in low areas on top of the dam.

4. RIPRAP

Displ. Loss Loss Erosion Bieak-
of of of of down
Rock Spalls Bedding Found. of Rock

Dam
Upstream berm 2 2 2 2 2

Principal Spillway Outlet 2 2 2 2 2
Embankment Gutters

left --

right - - "

Emergcncy Spillway
location_______________
location__________

Waterways
location Floodny 2 2 2 2 2
location Jericho Br. 2 2 2 2 2

Outlet Channel 2 2 2 2 2 .

Other...-

COMENTS 0

* 9

" I/Looking do%.",stream. 8-3
7i rl k ui' i lv at dow, nstrenm f:ice of emh.1rinh r .ritq . .

9 9 9 997



Opcration!3 zrd 1airtcr rcc 7ropct3.on Rleport
Site riclT~j~o Txac)

DEAT) T'I.T11 UATUTTMOJTCT

,lj., 17, 1975

An or/ ,rAtion and rairtcrunrcc l.-srccLIon of' !7ito 1IJ~ cho Lalr.)
in theO Pcaol ?.ivnr 'Thtcersed, flI'l 1. 1% in corductcd or Tam~ 17, 1275.
'iio irzp;cctin was ir.idc by rep.Trcrcntnt5.Nos £ro' t!n local c7-orsoriz- .

oan~ti;n nd thv )oil Coroer, 'Cicon ServiCe. Includecd imm:

JTa-cs Smh'ith, City n rmcr
V~urcc ~ ccrActir City Tr :iner

c~ehell 7c--tc~Drlii "ecrceatimr Director
CL~~lv ~ ~ 1 isrim kiuznt Consrvationist, SA O

Cha.rlos Dir7L±, 1.'S",A, SO
Vailluce Jolly, 1 "(ZSO
71.o: .s Tlo-crs, T1I), SCS
Lick: Luhtala, UDA, SCS

Follourirg is a list of' ite"n discussed and the necessary, action reeded:0

1. Rcrove the rr-.all armoxnt of' debris fromt the principal. srill~my trashi rack
and along the~ rip-rap mntcrJi,1 of the dmst

2. Cut the alde-rs and otber w.tody plat ' roi-ith that is cr-cronching the
emergency spiliway and in a few v-pots along the d=r.

3. All roachmnys throurrh the emorrecy apillway, alone, the do-mstrezri
* side of' the dan, and Ecross t-o *%op of' th!e edan should be sccdcd and

mulch-ed to provide these areas . th a vc.-etativo cover.

b. o unstreai silope of' theo dam s, muld .ba fert3.1 zed to crco-Lral~e a _
nrer dense vc.-,etative cover. An!ply, 10 Tng. Tyr irOO sonre feet of
15-10-10 cor-rirciaJ. fertili-,er, /Ppplira-tLion should be tmde as Boon as
porssible to obtain naximm benef it tris rrowir,,c, scason.

50 he borroir area where the rew tcccsz road is beirmg corztructed
is also void of' desirable veretative cave.,r. This area sl .o-,id also

*be fertilized,, hit the slope of' the da-m is -the miost critical at t1-is

6, It wao noted tin rcpairs to the upalir~ otp ftecnret -

rinor hIve b'c en adeo

e,-1P



UNITED STATES DEPARTMENT OF AGRICULTURE"
SOIL CONSERVATION SERVICE

Piche "luildirg, 09 5 ain Scae- --Z.

'rIJCCT: Cprations and ].antenarce Inspection - ['ATE: 1'ay 21, 197Ai
Dead "iver eatershed

TO: 2*K-r., Jx-.es Smith

City "alnager
City Yall
Berlin, New Ha-p=hire 03570

L

Dear !r. Sith:

Attached is the arrm,.al GCeations and Mainternarce In-7iection R fport
for the Dead Rive. T7atershed ccnducted on May 17, 197h.

The report lists items that require attention by the City as their•
obligation under the Cperation and 11vinterance Agre .rret of August
26, 1968.

I trust th1t you -ill see tht these actions ar-- carried out and
follcing completion will send me a letter to that effect. -

Sincerely,•

Calvin J. PerkLr' - -.
District Corse ratiorfst

cc: I. Wheeler
C. Dirle
W. Telson -.

L--. l.acPherson

w V w w w w a 0 U 0 U



.O prati.crs and Ilai.r:tnance Tnspection Peport
Situ I (Jericho lake)

D FAD ?,DE R IATE--SID PR~OJECT
I:ay 17, 197h

An op4:rat ion and maintenance inspection of Site 1 (Jeric'o Lake)
,ir. the Dead Wv-r atersi, d, Berlin, hN, was conducted on .'a , 17, 197L.
The in;ection '.'as mace by representatives from the local smonsoring
organization and the Soil Conservation Service. Included re - -

1_auricce Vrheellr, Assistant City En~ineer
itchell Ferkowitz, Berlin Recreation Department

Gus Rooney, i.n'er, Berlin Recreation Comission
Keith MacPherson, Design Engineer, ITSPA, Soil Conservation Service
Cal-vin J. Perkins, District Conservationist, ISDA, Soil Conser-ation

Service

Following is a list of items discussed and the necessary action needed.

1. Remove the accumulation of debris from the principal spillray
trash rack, and along the rip-rap mratcrial of the dam and in the approach
to the emergency spillway.

2. Remove the acctuuation of bottles and litter at the trash barrels "

near the rop of the da,-.

3. Repair the two areas of concrete spalling on top of the principal 0
spillway. Directions for making this repair are contained in a letter .
from 1.r. Dingle of SCS to Mr. Brungot, City Engineer, dated June 26, 1973.
(Copy attached)

b. Remove sedient from the entrance to the water circulation pipe
at the water control structure. "- S

5. Repair and vegetate wheel track ruts on the downstream slope of
the dam to prevent further erosion.

6. Keep vehicles off dam b.- placing large boulders close together
at the pipeline end of dam. Once vehicle traffic across top of dam has h a
stopped then vegetate the top of dam.

7. The most serious. item is to develop better vegetative cover in
thec emrrer7, sm illway area and borrow areas adjacent to the spillway.
This 1.,OuldArca TI as sorn on the original Plan of "'eretation. This
area is approxi:7ately ?0 acres in size and should be fertilized to promote
grass -rot,4,,h. Anply 250 lbs.I/cre of 15-0-10 or closcst equivalent. This
ar,plication vIo!d take plaec imndlatelv t.o be effective in this r:rIg
season. 1f t..is is rot dorA erosion u]Il hc,gin to occir and should the -
C.rgercy nlipllvay furction severe p oblss coud occur without tie presence
of good ver:ctative cover. _

*. A i!';i to t.e di, i: c..te,' t.hlit wo 'n1.ntu .rf:c ,as reciuired at
*this time.. . 1 '" ""

' - • :: > ... V .V w w i - S•~~~~~~~~ W:- " ::v-v .- -W.....



cA230,2?

City -1, **I-I.J-

*~ Cil, -,-1 1 37

ir-r IT-, 110o -570:

r~n')to~r ,1973 !Wi.C tc"~ovc ~ne ~

city. ATlc' am, as~ fo).low:

1. A stenr'i 1'racket is n,szir- or. the insicl of tecrt
* riser. 'lis nore1 rt-zair or r-or1Dncc~rrtu to -03sw rro~or £~{i~

of the sluce gate, Thim ecrai[=nt wa midc by:

Coldell1 - Wilcox 11ivis ion

200 F2.iot. Street
Fciirfield, Comr. 061-30

The &~-c p~art is a cast L"zon rc'k.-ui(!n braclxt, itrt A' 10"1-rlf
i:,.S:-1b9 (Q~r-~2 ca~30.Rcr, to Dra--.rin", Io, Oh'- of

theori~iral spccification3. Flcae Lavc r-cpaircd an roon cts posuib1c,

2. Tlh.re a.-Ne t~o ea'ens of srualir.- on. t1op of the ooncretc iriser,
*Thewc should be rc-aircd an-d a letter of Jino 269 2973 tz, C1 --once

Druunot cxiiirz tho cdetails of rmkin- the rcpairse (Cospy dce)

3. The~ stop lo-s cshould be rmnovcr1 fm-'i thec 61vcrsion cl-a-.nnci
*cufr tlhe virter b~tr.Te orctions of oli mc'nl2 -'ive th.,t 1n-vo

floated into the ciiersion c!hZr-rl ci.ou-Id bc rerimcd.

1!.mc atrA sornpor Llt U~siteou be sfcnt tO e'C~r

the i'ccr.rition circii1aion rlr<e 1vith at 1c ft j kct of vmtcr bc'fore
Ixitc.' to revert frrczir- of Uvi s p ire y< c

*w W W w 0 a a 0 S S



I tr'uat tlz-t -.-ou vifll~c t1.-it {113i i.<rlk I.:; T--r!bx-icd ro~i
to a-znstro I-ron'cr F.rtirrL-h of tin £4 cozntr31 z~vanicirc T1 I

=i b of any mi itarce p o contnot not

I ial W Jvin J. Pclri

Fs Di!:o .rIot CoAw"crvca~ior4i-t

Cotf 'l2ircrca~ii-; Cit-' Pn~ crTc1Iin

lhlt~~ *.9es

li

9 lp l



*'eThildfrg;, 99 Main St., Lancaster, N. H?. 03~3

Hr. C"I'arence 23.Urgot

C ity z~u
Berlin, Ni. H. 03570

Dear 't- Drargatz

S!ce the City of Berlin --iU soon be ba~vini- a chnr.7-e in t m
* City M=7,r po3iti=n I an seciding thea ttached arnrxa2 Cterationz
- pamd~~ Izmpecticm Feport for tbo !ead ILver ',Atersid

7be repOrlist items~ 13, b, 5, 6, that reqoiren actiAon
by the City of Berlin.

1~~~~ ~~~ tS4 a o i e htt~
* ± r~ztthatyuwl e ~a ie3 actians are carried

or, . 1-d avloi=r corpletion will send a letter to that eff at.-.

CalvnT Perkj=

CC! C. Di'-'le,. A--st. State Corse.-vaticnist (W)., SCS, D-urha=, I. I.H
W. J0o17, CZ-tae Consez-ation Zngacer, ScDrh=,N.2

*W. Nlmn, Soil Consealvionist, ZC03,, flurl-, N. .,

*w w w w w w w

-1 W-



0QVITLGr;3 AIMD 1-77MMCAI -- " .Pa 0
of Site 1 (jerIC113 Tzkv)

Dlead Ulver ~c~ rjc
lTay 22, 1273

U An crerattcn arA i1tcaein cto of SLIto- 1 (oricho Lam) .
in th- Dead Ri-jer ':atersbxod T,.-a cord'ucted on iEay 2?, 1973. TIz .irsmtion
..as .radle by7 rejcse.utIat4.ves froni the lcalJ spnorir- organL1-ation and the
!Soil Corservation Ocrvice. InclucddZ~

Clarence Bzruzro, Borln Cty ,n-incep
rznrim eoer Ascizstant to City rx4no"Icr
%'alter Neloon, UBA, t oil Ccnoervzation Service

- Calvin J. Ferkiz, ISDA,. Soil Gorzervzati'a Servico

Following is, a list of ite=!s discuszsed are- tha necensarxr action recied.

1. Reamsv bc.a-vy debris accumulation from trrircipal ppi2 1-m7 trash
rackc and on the ip-rap mterial along the d=i anxi in the approach to the

2, Tuo areas on too, off ha co ncret ree chba.i2 qiare feet
in axea) wczu srhc',zinq evidence of s~n1lL'.g. Thzse areas uOre f:-=

inch deco and had w~ate.- witbhin. Cms af this action is c'w and
Coriection procedure was not4, decided uppon,

-3. In gernml the vegetaZtion locked better th'-an last year. Howrev er,
5 dm, Grasses in t'his area and other flat areas is present *-a-peared to .
*at a rite of 200 Mhs,/acre, ristrea- slope of d= has good legow- arA

* groas CO~er..

k.Clean debris froru water control &atura, retr-"e stop loos thatK
* ar-e in exwnstrexaq chamnl. and mmove sceions of old steel pipe in =rp~ezam
* and down&tre-m cbane.. -

5. S1i~t bankc erosion at erA of rir-rap on left side of cbhazmel
below 'vmter zbntra3 struct~e * This ahould be watched Closely- and if
conditiors increase the rip-rcr shor.2d Ice extemned.

6. Cld road alorr base of darn s;-onld be se-cded to -ore'7ert m-agisn
and dizeourage ise of this aea "by -.nmthorized vehicles.

*7. Yo rogctation on top of d!am, however, it arpea-red that th.is
.ms cau-iin.g no -:_oblem.

6. Inioossible to cort.-l vehiclq .- trnf .01 to t~c 31te. Crib1 at
-ate on -.num. 1-10 i3 destmyed as f ast as3 it is ir.staald.

* ~J.

~~Z.,
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9.Alth.ouh r-ccrds irdicate t -t a plaque u-,3 ordered by Vater
fl~~irc33casrd in 1971 there- i3~ mx a,7icience of~ irstaliat-icn. 7*,

quo3tion, of' wto i3 remmansible for installJati= ',mai bou,,t up "out
could rot be anmr.~ard.

20, Thro2mecnt :ieatlzr rPrhibited a visit to tl- dil-e arcae -! -.
* B:n= ot stawed t h be dilm in~ gi od getative cover~ aril timt brush

"..z rot encroada irg an same..

I* 0



June 26, 2 9723

Cit :J

T rear epr

The repnort 1iszt3aemts I~ an d 2 that mccxiire ALenc -uor< "by
tl'e local 5Stsors.

* Foilmrin co.-mction of ',.,e T~rk please fo-.-ard me a letter to

that Sr-er e c

E5 nclosunre Calvin J. PAerdi*n
District Coaeratonist 0.

cc: C. 7r=10t., ?ublic !,orks Seiten~dert, 7Crln 0-,.O370
C.i~r~eAs&. %State Corsemationist (11), SC., S , h . G3. O24
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C-pCr-'tions' and :.Tsr.tcnrre Tzpetion Pc.ort

of Z'ito I. (J'ericho T-.'{)

Dead River ldaterslmd Project

JMIS 20, 1972

An c-eo:n-t '':n and nitaceirs-rsction of Zito 1. (icrichoL)
i1n t'- 1?ead :'- -itcs : ao conducted on Junc 2C, 1972. The- i-- atin

;-2 Cb cW--ce+t4Le froan the !coal zpnsr r ,r-azation andi the
Siol!o.zme .aor.' eorvice. Thcludad were:

Azor Sylvio Croteau, lerlin -

.I hF. T -ure, r1in City ar-r
---ur ice 7,c r! in
Calvin J. '- 3A, 3oil Co~ervatior, sezvice

'Folovwu-u is a- list of Item~s dis-cussed --nd thc rnecessa.- action0
needed.

1 Pem dcri frn 'ineiral ~lLa n on the rip-rap imtarial

2. FZixc ztornes irclar r'-at the water coz-trol structure in the -.q A

streaezi and &teattesrcu.

3. Vegetation- is. not gocod on upstraa.i slope o~f elmbu ayt~r
duri;-- sunnecr f-zro-.eh -pe:-cd. C-cod veget"tion on o.m;rxslope of C'=Lv

intC- kill1 0- 'VC77:-tt&ior. is a-,.arort on thec~ rez fln-t areas =nd In_
the cericy zcilua ad adja ent borro-- azrea. There is noe preser-t

da-cbei~i; dor-z by tim lackc of -vegetation co-;er butL thi3 bc-azz a close
ratch,.

Tie m tcp) of the dan is bcing used c:-ternsively, -V M-cular traffic
o." var-icus t:.'es. They orrcy onto tile d:Lm -via the City pip elne and this -

tyrpe ot 1ra. is I z -.os L-,o-,s ;-b I to c o ntro 1. U l tro-f Lc at tlhe- ma: n
erntrar-ce to the- =ite 1-Zs Ibeen stopped cxccrt for AV and Li2't;o
wl-ichd tranzorti~ton. U,-ith so -nich traffic on t'..v 'ton of Ciao dTan it is
void1 of -vcctation but this i13 not camsLrs; a,-, problons1 at, the present
t L-ne

W* P 9 0 0 0 0 9



OP2~TI~xs&: AI :~xE T3PC TION R MPIT
Of. ",IT-E 1 (jJ~C:7 T2

DEAIJo RIVERi Y4AT2?-7ED PC ET. -

June 9,, 1971

I n o>;L-Eticn end mrainter..2nce inrSV-PectiOn Of ' it- 1
'(Jericho Xu)in tth- Dead Riv.r: .. esh was conduClted on- -

June 9, 1971. T2he- irnscectionr xra: ,-,de by reproe3-ntativ.-s from.
th,:e local sneoi clg-aizationz and. t~ia, Eoil C "ns3eaxvation

* .ervic-. Included wer-e:

-Clarence EBrurgot, Cit7 of EerLlin
Forircst Hodgdcn, I. Hi. WJte- Rsources Eoard*
Peter- 21'Les . H. Wter Re3cZarc9S oz
Henr73-"t1 3A Soil Corservation Service

Cha7e St~a-l T$A Soi Cos ainSIc
R~ay UPemnir,3ar, USDA, Soil C-onservation Serice
Edwuarfd E~utchinson, USDA, Soil Cor-3evvatin &----rice
Charles Hoildem, USDA, Soil Comservtation Service0 _S

Walt.-r ZT.earcan, U-CDA, Soil Cor_5ervation Sei-vice

Folc~ur'~is alist off itemis discussed and the necessary
action needed.

1. T he diLk:e was in g ood repair with an excellent vegetative * 0
cover establishLed. Woody plant Siro'ith shculd be control:
in the futurea by either mcviing or use of' spray. -

2.' Tra-sh to be cleaned away ffrc= the principal spillway
anrd aior±; the dam at tble -,,.ater edge. The N. H. Water a
Rescurces- Board1 sgreed to tlke care of -this item.

3. Tw'o wachouts on the bac.- side of the dam ab~ove the
princi1pal spi-1thay pipe need repair. The City of lEerlin
agroed to maka thi3 repair by fIllirng and sa-edig the-
Was'iCUt 1 110les. Also to rcaova stones and smooth. out

mateialdutn slope from the vashouts -L'

4. Inorection of damn, I'locd,.ry, em--erg3ency spillway and borr
area Indicate~d no need for mainiten-aice at tlais time.

* Eeir -; c:' 1 y in the grwL earion, it was difficult to
deteai2ine tho quality of the grass cover. It is possibl
tha-t the-re will be a need for fei'tiliz"- scmie of these .

a rea3 Panotber year.

1P 1P



CZ2*14 Ir.p c-cn Ioot-ir 1, 1~dRvr 3. 2

5. Th veas no vegetative cc L- n w-o1tracek3 over tha3
ent"UL-e ler.;th of tae dam 'Tis c-icditioniiill conmtinue
to ex.Lst uzmil vehicle tr-.fic can b ct~lc.T~
condition, however, was not;Z cornside.-ed harful to tl-ae
dam.

Il
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Pichs uildi.g, 99 aLin Street, Lancaster, Ne .r HEL-pshire 03584

June 30, 1971 g

Mr. Cla3:enc FB-urot
Public ., orIk Su-oerintendent
City Hall
,Berlin, Ia' r Lspshire 03570 . ,

Dear Mr. Brungot:

Attached is the annual Operations and Maintenance Inspection
Report for the Dead Ri-ver Watershied conducted on June 9, 1971.

The report lists two item7s on Site 1 that require maintenance •
vork by the local sponsors.

Follouing completion of the work, please forard me a Letter
of Certification and the apprcxLmnate cost for doing the work.
The cost information will be helpful to us in estimati.ng
operation and maintenance in future projects.

Sincerely,

/e .- / T / ,- _)
---o'.~ k. ~ 0 6

Edward F. Hutchinson
District Conservationist

Enclosure - G71, Inspection Report . .
Site 1, D&ad River Watershed Project "

cc: woos Coerva-tion District, Lancaster, N. H.
C. Dingle, Psst. State Cons,:rvaticnist (w)., Soil

Conservation Service, Durham, New Hazmpshire • @

4 SDA:SCS: E. F. Hutchinson:hs

F 3-2-
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Piche EilldirZ, 99 Main 'Lreet, Lancater, 0z. phr O5C

June 30, 1971 ' -

Mr. Pote-',Mr~
NTew Ha :nT)3i'e Wc-;ter Resour-ca.3 Eocr-d
CqnIcor-'I, 17a" DEacip'3hire 037O1

Dear 1 Ln 114erkes:

Attached is the animal Operatior 3i and Maintenance Tn-PD-t ion
Repor2t for th- -Dead Pive.- Waterslaed cornducted on June 9., 1971.

The report lists two item-s on Site 1 that require maLritenance
-work by tiae local spor-3ors.

Follow ig c cmPletion of the wrplease fo_,rard utie a Lettzer -

of CerOtLficaticn and the ao'xn~ecost for doing the work.
rTh"e cost Lnf'op=ation ,,ill be hol-_pful to us in esticratLrg _

operation and maintenance in future projects.

Sincerely,

Edward F . utchib-s on
District C onSerVat is1t

Enclosure - Q' :i Inirection Rnr
site 1, Eead ye acsdPjt

cc: - C~ C'r. 1-t ~C - D1'3t Lct. T-rcastor,- T. H.
C. Dlrc.1e, 1, i.3 Vta te Co n s -D ,.r aon is t (,soil

_/USDA r-'3 C'. T1 t IC,, p.; ),1 1

F3--30



U.S DEPARTMENT OF AGRICULTURE SOIL CONJ._.;-TION :,-F'ICE

DESIGN REPORT SUMMARY

1. Wtershed Data
A Structure Class -_ "-":--------------- -

B Droinoge Area ...................................... + 9,7  Ac.
C. Time of Concentrclion - Tc ------. . H

D. Hydrologic Curve Number -Cn

I. Moisture Condition 31

11. P incipol Spillwoy
A. Conduit .1. Inside DiG. z/7in" "

I. IsideDia------------------------------------------I2. Length :' ,3 Ft.-''
2. Lngth-------------------------------------------jj t

B. Riser
I. In$ide Dimensions -- - 7 /O, 5 Ft.

2. Height (Floor to Crest) ------------------------- .0 Ft.
C. Weir Length ----------------------------------------.-... Ft.
D. Orifice Dimensions -- -', In.

D. OrficeDimenion ----------------------------- -- In.
E. Reservoir Drain S,,e ____ In.

F. Type of Energy Dissipater -- "

M. Emergency Spillwoy -

A- Width / ... F .
B.Sd lps-------------------------------------- ------- F

B. Side Slopes ----- ----- ----- ---- A,/ / . .

C. Length of Level Section Ft.

D. Exit Slope ...........-------------------------------
E. Max. Velocity in Exit Section C) D. H. W. .----------. 1- -
F. Duration of Flow trru Emer. Spi:lwcy () D H. ' Hrs.

G. Frequency of Use ...................... .0"r ,- i, ,,

1:Z. Eorth Fill
A. Height .------------------------------------------- Ft.
B. Volume C. Y, -

C. Compoction ------------------- ,

ZONE /

FILL PLACE l.V: NT

II
-4 4



U. S. DLF'ARTMENT OF AGRICU.I9u - SO;' . -.._

This multiple-rurpose dar is located in Cco's Ocunty, ', Iamshire, on

the Jerico Prook triutary of the Dead River. The :;jie j: apprcxin.itely
four miles northwest of Berlin, New Hampshire.

Sheet L of this report, together with the 1t. Wash .'tn, New Ha7ipshire,
15-minute quadrangle published by the 11. S. GeologicrI .<urvey, may be
used to locate the structure more definitely.

A summary of pertinent design information is Liven cr sheet 2 of this V
report.

This is the only propo;ed flooawater retardi n-: dam an tre Dead River

Watershed. 'rli$ will be a multiple-purpose -4ructure csiCned to re- -

tard a 100-year frequency storm without discharge occurring in the
emergency spillway. .

The results of the hydrologic and hydraulic corputaticns are given on
sheet 3 of this report.

The primary structure corsists of a zoned oc o,cted earth fil with a
cutoff through alluvi U, -lacial tilland dec1r7rosed rc>.* to firm bed- 0
rock. A drainage systen is located under thc do-nstrc: , portion of the
earthfill to control the phreatic surface and to coflct, seepage.

- .The principal spillway is a drop inlet, closed conduit structure I -
consisting of a two-stage, reinforced, concrete riser, 2-inch diareter ; . -

reinforced concrete water pipe, and a riprarred plunf, e pool. _ S

The emergency spillway is designed as an earth and rcoY cut in the
left abutment. An engineering cost analysis was perforred which re-
sulted in the least combined cost of fill and emergency spillway rock
excavation.

I * S.0 . . ,'_

Sheet

".. 4"
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Henry S. Stanat'3l
JaInuary 26, 1971
?ngo 6

Ncoificaticn No. 4 was issu',1 to prov4ili for over-runs in co:-rncn oc--cvni.C'r,
rock excavation; =1i floo~za rock a-Kcavatico.

INodification No. 5 wa iasu '. to rrovi+3 for over-run3 in cn-ctfor t*hc -.
circulaticn pir#3 ninA rock a-:cavation for flne circulaic rd pine.

Y~oificatf on )to. 6 I.a Louzd to nrovilo for the ccr.ntriction of a cancrL4 .z:--
cut-off wiall aljac~ nt to tha l*3ft pier of th-e dron, structarc . T his wna

-dee;!- I n& cas~ary to niini-mizc abutLn-tnt loallusra arounl th3 drcr. - tTrcture.

M~odification No. 7 was issued to provid,3 for an ovor-ran in r.~rran for thc
divYermicn channel.

)!odiiicntion No. 8 was issusd to allow cc-Tronsation for a clain subnmitted-
by tha- contractor on Did Itam 8 =4d Did item 16. hi~ contr-ac!.or b~red 115
clain on changed cc'n-itions on both itonsm. Bid Item 5 v.aa exczi wation for
tho circulatia~ ire Bckfiliing of this item an~s zubsidi3r to the.
axcavaticn iten. It was leintdthat thn eXcava-tion be bnc!,-filled with
sel3ctod Frrnlar mrtatrial arovnl tha pipo. The r.ktorial coq-x~ ca ' yct -

deal of cch'o).c3 Pund bouldors r~~i~it oxtrc7:ly difficult to -r'cvids
suitablo -rarnular backflill. Cranular backfill wa3 chtiinel frr'ni another 3!-urce

*with Alivo'if ication 111o. 3 proviin- corpvn3ation for additional ccz-t incurredl
byT increasod haul distance.

Bid Itemi 16 -as carthfill. 13-trock wns oxno3-3d abora trrade3 s crnm on th'.1
plans crtatinr, a shorta :a of f Ill. Tho borro4 ar;3a hc. to be0 c -- nderi Ino order to obtain tho necessar - riatnrial. T.he cotot RLcan a ca~a
conlition due to the Drasancq of the 1o~ani Mil for co=:'niation due
to lost efficiency ani ex.tra ir-ar on equi-nnt, etc., d~le to wcrln! on -

bedrock na tho confired ara of tha exnrindad bcrrc.r area. Cco--rnnsAtion
-a"5 ,-rante4 for arrrximately one half of the amount cliLncl. Fh'c"Ontly
tho Ccntracting Cfficor's final docision Is rendin7. It anpcarS .1 thou~gh
the- contract-or -will. have to go to the courts in ordicr to obtc-in taiy

* further co..nensaticn.

The contractor comnnletod the *Job well within the allotted timn. 11a -

actuzally worked durinT a 206 caloniar dayq period out of 31 cailhrAnr dz3,-

Arthur N. Izihtala

Proj1ect .z,ineer

ANLIJIITALA :pak

p~~ lU W W



J~'nuary 26, 1971

At first th-i cntractc'r nttc!nt-31 to placi th-i draln f111 aroun! : fcrm
constructIA cut of Sht teil nimjy ,in-lr.- Irrn that n2t oi.
t*h-e trcnih by a buIz!. hi thol d4d not prcve to wor :.
e,:trr, =.y *Ifficuit. to 1:ee th.- r-c.-1 !movl ' , og illh C 'n+Ijr.__ C.~ PA%

tr.--mch a7ni v~ h r 1,:,. drj.in ~i~in t:!~ fcm- th 'r~ction of ir:, n
V.13- paticl:- te-nd'i to kcoteottirp rnit novin~j an, ene~ colA-L-
Indo annroach a thcrn aban-loned ar 1 ~.o panelzin tro u30J. to c,-1t
the job.

The~ drain fill was sunlied by Lo reard Sani oind rzra-v-_ fro,-, Gorlir'n, Nrr
J~apzhr~,although theo fim e 'ain flI wa~s truc~ed fromi GuilThal1 VErrcnt.

The princLal spillway npipe was lfirniahed b7 Int rpece Cornoratit.-,
Wharton..~ Jersey. 'Ihe pipe ww~ a 442" pro-atressed cyliinder plI, (SIF-5)
double wrap.

Northeastern Culvort Cor-oration of !-T -stminlstcr, Ver;mont, sup,lieU1 the
bitumihnouL3 co-ated corrurrt.!d imet4- pipe and tho trash racka.

* Rncroft ani Martin$ Inc., of South FPrtlond, 4.m nu nnlied thn
rcinforcin-, stiel, cast iron an-] acbnstos cienznt pipe &Icng wit-h t%

tpprtenance3 for the circulation syntem. -S

Co~14Ilcox Ccmany, aRiiino 1 .Tockcwell Company..~rfod

* Conecticut, supplie4 tha back presure gate

Zia R. L. Lo3sron Founlry Company of Brockton, Hwasachuetts suppThl _

~3 the manhole a,3nembly'.

The quality of f urnisheI materials was very E~ood.

* The ccntrnctor's overall perforv-mnc5 v~as '-7cnllont. Tie 'rve.
euirmsnt, cr-nnIzaticon n. s'urt riion nrorcviThd was ot' hir-h oJafllt.
Th - re1~ti=~3 h't-Jeen S-C3 an t'h cm~trnctor w-ir- excc-l~ert. 7%,) S-rvice
shmil4 not hesitate in awardiing ftture contracts to this contractor.

iht (8) rolificstions -vra issund on this job. M!odification Nc. 1
rosultel Axle to an ornr-rxim in thi quaitity of reLXcforcin-r 3tecl tnri a
charre9 in drain trench dJinension3. Th3 vllh of ths drnin trench li-i to _

* be increa30d in order that the flcog area racjuirei by d, ,iirn be matntr'11n3d.

Modfiatm o. ws zsedto apyvemtativnentnn on ths dike
nnI. related arans,

* cifcto 'o a u~ o dod ;)lur~a for the9 cccD3 te. a of the s
c circulatic.i pip~. Th-:ae wir appa.-nt2.y ovnrlockad in i;tty r-:is

* 6 6 6 6 6 6 6 6 9 9 B9 40



Janui.ary 26, 1571

Available lnni rl-tz forced t~ae borrow. pit oxctcnzlon ln-o n rraa ih-~ro
on-cavaticn wns v-rr &i £ficlt. 71-is ar-,a itas locatA:. cn t t'-±,. 2
border of -or, rca A. ?Nun:rriis bocl'dcr3 ani t.h!,ir:c'c of V'IkS.

P&cau~e th, tr' *ifficult,7. If it. h-i n o~i to o.~ i t nit
izz a nort~h-rly 4lircticn, I ')Av thaut L cL1h~-'b
favorablo -sourcc. Ti s area :A.- not. as coii.1inad an! It nppear-l nZ thcu,-h
them. was less ov--:sza nmate rial pre3ent.

- ~In future Contracts that reqc.uIre cconsider,,!bl quantit.lr 3 of' f .- ~s
that borrc-, areas b- 2esi ,rned to s-upply at a !rini=,i one, -n-1 cn;~ hnif
tims tho estianatcl fill reuir-o:iit. It 13 Pasier to -ale a oc-rrr-o area
srza)lr during cms~truction on:?rations thtn it is to n'~1:e it.,rrr

Shrinka 7 factors,, excoss aniounts of' unsuitable mat!risl fro-n b',rc-,: pits,
and othe r untcreaeen factors -,.arrant tho need. for a:.' t~ ou-itities of
availablo borrvw on any particular job.

The concrate was aupplifod by Brideau Roa.y ~Lxof Drli, Nlew p ir.

Six (6) ccncreta ayllndi:rs unre broken after neven (") dLtya witli an5avarazo ctr,-nf:th or 3,!hCO psi. T1,3 riniman. seven dn;r break wa: 2',,960 psi
and the rni~~was 3,750 psi.

i~-.hteen (18) concrete cylindors v~ore brv~zen infter t;.t-~h 3
dayrs with an avera,,e ~ rniho'~,1 i h nit-x- !-he''t

day break waa 3,600 Psi and the nrrciru break wag S,340 psi.

Ilia irainaT3 sys 4.-' fcr this jiob consinted of' a four 014) frot .'Letrinch
drain witlh a double, drain filter. Th:e ccsonrzi dIr.iin M!lJ ,ra3 enr-ao d 1W
r~n ei7.ht (3) inch Layor of fine drnip fill. It vas cx.r!nly -f'ficult
to naintain this eirpht-irich lay--'r with a-,* unifcrmit .4u-3 to t'enraturo
of tha eocistin- fcunlaticn soils. 1Nurnnro's bc uJders zami ccobblcn -ta
ty-.1cal of r.xn7 1n.: e~5re scls. In th--. future I ";U-r-'St that-I
d-:signors nlw a 7,ini-!7un of cnr. (1) foot for fine drain M±11 In a double
filter d, i1 -n. T1hi5 witld b-- r--.i e"aslr to ccmntrcl, in thti fii'1i,
alloqnF placensnt with leeis chance of ccntanination. Ccntaninatlon
apeared to bq the moost difficult thing t~o control in plncem.- nt of th',

*fire dirain fill. S

P'2.y,-od for-ms wqre- utIizeod In placno.nt of th-t drain fill. AS e-rrin fill
wis plocoat -uoui ths plywicod Sot"IM~3, t . for-i wculA I.~ raic ani
bazck fillod nvnin. A -rnl'-all provc~ to L,- an nrtrjn']v rirrsatili m,.china
fcr this c- ration bccauzn of the niility to tilt tho bucket in all
diracticons. U

01
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Borrow4 sources on the job mmre infcst,5d with boulde:r3 .'i on- 0.r~'n
rnat.2rial. ~4cif icat ions ac-ii the us3 cf mat-rsrial un to oie'htl _n
(18 inch' in1 SizS. A lairge vibratory rci~,As ~cii byr
Cc ;tructicn Sr,-CifiCatiCn13, a4tivdr~l~ opatcnwt aoa~

afficienny.

r ~ Mi mh~ aterial In borro-a rrons vn3 vnrv dense. Doublo Tiv of' r
~nd on cc ~ -.I,, -u:r. 7' rhip: was uti1I"-d 'An londiivc- a~~ Along

with ri jthis pci.: fo-. nn efIiciirmt e-arth novirn" c;-ric. It.
is ostimat-: that t,3n th1cusanl (10,0(X)) cubic yardIs pr. Aaiy W, r x! on
occasion. -1he av'ora-e tmrclacticn was in tha range of thirty-fiva rnmirod
(35,0) cubiUc 7ards par day7.

A total of 3-vent7-sir (76) i ction te~t.3 were imd&'. 'lvm(IL) tests
sho.,el ccv;siction belo-v nn acce-tible densit-r. Most, ci' th . vv.iatis5>ctory
tests rosiatod with naterinl bol.nur on the dry' sid'a of opnti-nam. ThisJ
mnca3ssitlt.-,a raiing- wiatpr to the fill to ob0tain satzsfact.7 -r~~is

Zons 1 mc-aired a Yr--.;m~r dangity cf '/V5 of St'%anhrd Th'cctcr. -te (13
teats were tnk-m with only two (2-) failin !. laiu avrra-v of all nccz ntable

* densities -was 2101.2%S of "'tamlird Proctor.

*Zoneas 2, 3, 4 and 5 requirA. clasc V corncticn as defintrl b;7 cn.istruction
a-ecificaticl 5. In the3 fiel-d this wms avaliitod by Lt..nckrd Pro-tor

* control 'Iuo to the nature of the tital. 7h.- ioi-. hadi envjr!h silt so
- hat a dafiritao sharpi cros3ted Frctor curve ccl be s tbi~~. iey
* fiva (95) p-3rcent of Staniard Proctor was considered as acceptable.

In Zones 2 and 3, fifty-t'vo (52) tcoto wer3 taken with crily- eir~ht (3) ..--

.'ilinp, to r-Aet 95%. The avera-r of all qcC-_--.tab_19 den-nitiss was 103.5%
of 3tandard Proctor.

In ?cnes h~ a'ni 5, of th- dikas six (6) to'it6 vmrs takr-.(n with conly ec(1)
* toot faillnr. Mhe averar-a of all acceptablo cnities was 10,1.3"! of
* Standard Proctor.

A sortaiza of oarth fill d velo_,n on tha job. B9.irock rv~poarai nt ceh-
vatlon3 abcN-3 t?* -rn.-ii- zsho-.rn in t.h-) -)lans in Becra Area. A; the ro jor
borrow scurcri, thli3 Jdcro~sinr- t~p_ 'cun! of nviable fill.. .'hc4.h;r-

* fa-tor imas that anrox-itely srev~nt rm thrus-ind (17,CC-..) cubic y~~
cf m-ck hni to bg ~e fro.mi thi fc'uniaticn i-nst-3ai of an ~tc~e
t,..o thc-isani (2,0.70) cuhic y'nrzti. This r:.l~1In caOn or'.

* Arnn A d'oir "ivn oDxn-cl~* -1 rcn- with havinr7 to exctendA tho nit 1xyvni
* the 1irite iniicated cn th plns.

* -9:7



Henry 3. Stamiatq1
January 261 1971.
PaV 2

Ths conitract provi,12d fer twco hunlrei rtri eizhty (2"0) cailhn~nr !b s
of p.-rfcrrronce tiz i to ccny~Thta thrl V vC".- 7cr c:n'-':erccA ~ ca 26,

).~~.A intor ;Init.'Jc-,.M m 1..*13 cnr, 7e',canr 11, 2f 69, w.".: nrrroici-
!ntel7 rnosty-nin,? (17 ) ~22~tof i-.- ' rk cr '.T c(n't.-rCt0!'

U. . u.st ov;.ir S olt.)- ht (7)~ to Tr!'rcri thI3 o~r f '2ork.
Pc~rfrr., ti- -i c~~~ on J- m-o 15, 15??-', :-.Ith nl -r 7,2ninft
ccnt-rctica b~ir,, oTtr b~t:i*-!on 'x-ust 17, a 0 nd '2,14, 1270.
The final valuc of thi ccntr.-ct was -5,05

In cdlition to winter slTmtcv-ns, thc ccrntrctortC iscrk w ded
b 3crnuz- of 1math,?r for a tcttcl) of f'iv,- (",) day!?, all cc-riv dnring
Noven~x.-r 1969. TIhe contracto~r wais alfVo Franted v.ty-onf) (61) aliiticnal
days of p-.rform~nce tL--, duo3 to contract mnodifications.

eR--c;mol direct])7 concerned vith the vcr1: wars vsa follovu~t

L Vqrnon A. Knowlicn, Contrvctlr ' Officer, K}To, Mmpshire '.%ater
Resourco3 Board) Con cord, Yaw 1-iarshire

Norman A. 'c'-1rmott, ?zroj'ct narRoers Construsticmn Co.,
Inc., Brattleboro, V !rncntl

Glerm Gib'.J-, rpancrai Su-erintcnd, nt'. Rogers Ccptructicn Co.,,

Wate . ~"ran ovzirnent Inspe2ctor, Soil Conservation
Sarvico-, 133rlin, ~iaph

Daniel P. Prp~e Alternate Gov-zrnm,,nt Insnictor, Soil
Con aervation Service, o-yc~ -h, Ne~ Hanshira

Arthur N. Luhtala, Governnent R,,n-:zntativo a~nd Project nngieerv
Soil Concervation Serv-lce, B&rlin,, Uei Raipshire v

Other personnel were nssirnod to th2 jlob 17rom tir"- to tiMo a3 required
for assistance in in3-r>ection ani layout wyork.

* The contractor furniahed Cooli cauipm-nt for tho job. The n.ijor items
of cquipment Inclu-Is 3:

a. Crtuler troctcra: )74o D-Sllls vith rin-3r ettachzi, I, 82-4.0,
1)-7, D-5., J3-1:50) rn1 oth-7r tractors as r.,eed.

b. shNbber-tiroet doznr--, Cat. 33.1-1 and 8.14-Bl.
c. Front eni loa-1or, Cat- c33.
d. Backho-as, Icehrin7 1 y-1-' Drott LO, Dynahoe 160, ani GIrad-all

back hoe.
e, SPy-? vIbratory, roll-!r.
f. Cat. 1L12 re~ad rri-.

4.t-Terc'x -13-24 double bR-rolhi I crors.
h. Gardncr D.,nvar 9(Q) cf.-z vwr.7n drill.

i.. 6 lar-ao durip trucksr (10-15 cu..y3. cnp~city).a. M{18ca31Thwlous evui--.';nt such . n wat-ir v~i-on, r'urns, sr-ll1

co-nnrz -:,sor, vibrcatin'- rtw-.in hnnI co-actor.3, chnin raWSt
szend Lil:'.ting ecuiprY.ont, and otheir nactsoary eqii!-xamnt as.
required.



1 -4I Constructicn Rcporto Site No. 1, Dead1 January 26, 1971
Livo. ".atershe'd

Henry 3j. stni-at-31
-n*7VtC -. St t 7j-12ic . er-er

Soil C~~'iin~svc
* Duarhnn, 11-w Rrzipnhira C3324

The3 1c,-:tUin of ihisz site its in rnorthern I~-; }lirx3hlre in th'- ciy of
B-:r-I--n, '2"co3 Coun.y. This da.n i!- a r-alt-iplh r.-ir-,og da-.i vith r-cr,7ation

* being t:-i saccn'Iarvr urrose. Thea job was cntractel by th~3 fleiq>sh

%?at?- l,'-C'.rCe3 Bcr.i U-nier Y-oj.3ct Apgrecnr nt No. ).-C70- 75. 1'-
City of '-rlin arni the Coos County Soil Conservation Dilstrict w cre
sponsoro, of th? wcr'..

*TIhe Cil-r of B-3rlin coct shared, 23A.61 of the3 costs InCurred by eca!Arzi on
of th- dari axi diko, with the Soil Cenervaticn 3crvIc-: nayin-, !.Ing ro=-ininf
76. 4, o f 'kho c COts. Tha City of i3-!rliin and I"CS cest shared cn P-505
bzsis cm~ co:!trructicn of the circulat-ion s.-e.tem which L5 consi, -red as r
basic rccation fncilit7. 7r, .criyw ontuted Iwith* C ~y
10C of the costs b-3cause the intcnied nature is spocifically for' flood
control :purpo~.--

A public -7iew'in;T of tho Aite va3 coi'iucted on Januar7 2, 1969. TPha
n -I.- hn-- acut this ViJewinr- vri3 that 3nc-. nchvinoz irere requirnd for

access to this rcrnote 3ite. -ncv chrths of seven feet or more on ths
level we3ra reported at the tirzo off the site :;howing.

Bids for th's Job -,r~re opened on Fnbrunry 7, 1969. The followinE: shocws
Kthe bi]Iier3 and the am~ount of the---r rospe-cti7a bils:

!:rs Construction Co., Inc., Brattlqbcro, 'it. $56h,602-3-3

C-iprY-31incne, Inc., Fre,.rort, Thi7 ani, IN.Y. 747,2Y 10

Ynssachusettz 7,173
aver Brothe rs Construction Co., Inc., Ccncord, IN. 83h,5c'6 0~

*a Thengineor's c'etirnate was 56,61..5

Contract ',o. ~T3$C-6was airrxr~led to ~oesConst-,uction CcvaU.. Inc.
of ratt)n boro, Vc.ont, on iFbruAry 27, 15,70.

-- -- -- -- -- -



V RECORDS

The Sponsor will maintain in a centralized location a record of . _
all inspections perfored both individually and jointly by the
Sponsor and the Service, and of all significant actions taken
by the Sponsor with respect to operation and maintenance. The
Service may inspect these records at any reasonable time.

VI G:IERAL

A. The Sponsor will:

1. Prohibit the installation of any structures or facilities
that will interfere with the operation or maintenance of
the structural measures.

2. Obtain prior Service approval of the Plans and Specifications
for any alteration or improvement to the structural measures.

3- Obtain prior Service approval of any agreement to be entered
into with other parties for the operation or maintenance of
all or any part of the structural measures, and provide the
Service with a copy of the agreement after it has been
signed by the Sponsor and the other party.

B. Service personnel will be provided the right of free access to 41
the structural measures at any reasonable time for the purpose
of carrying out the terms of this Plan.

C. The responsibilities of the Sponsor under this Plan are effective
simultaneously with the acceptance of the works of improvement
in whole or in part. ' •

* . S..

* S.:T }
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III ESTABLISKMEhT PERIOD (continued 2)

resulting from major erosion damage, major revegetation 4
due to failure to obtain an adequate vegetative cover, and
(5) restoring areas with significant erosion caused by unusual
flow (volume, recurrence or extended period of tine) in emer-
gency spillways.

F. No action with resnect to needed repairs during the Establish-
ment Period will be taken by the Sponsor or the Service which
would lessen or adversely affect any legal liability of any
contractor or his surety for payment of the cost of the repairs.

IV INSFECTIO."S AD REPORTS

A. During the Establishment Period the Sponsor and the Service
will jointly inspect the structural measures at least annually
and after unusually severe floods or the occurrence of any
other unusual condition that might adversely affect the struc-
tural measures. It is desirable the annual insnections be .
performed during the month shown below. Any supplemental
inspections then determined necessary will be scheduled and
agreed to at that time.

Mlav
(Month)

B. After the Establishment Period the structural measures will be
inspected annually by the Sponsor, preferably during the month
showm below, and after unusually severe floods or the occurrence
of any other unusual condition that might adversely affect the
structural measures.

Vay
(Month)

C. After the Establishment Period the Service may inspect the struc-
*l tural measures at any reasonable time.

D. A written report will be made of each inspection. The report of
joint inspections will be prepared by the Sponsor with the
assistance of the Service. A copy of each report will be pro-
vided by the party preparing the report to the other party Aithin --

ten days of the date on which the inspection was made.

.F -. ii'- .-
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III ESTABLISHMENT PERIOD (continued)

9 2. Repairs determined by the Service to have been occasioned -_

by improper operation or maintenance, or both.

3.Repairs applicable to municipal or industrial water
supply or to any other purpose for which construction
costs are not authorized to be paid for in whole or
in part with funds appropriated to the Service.

h.Repairs that are mutually determined by the Sponsor and
the Service as being items of normral maintenance rather
than major repair and are not therefore in keeping with
the spirit and intent of the Establishment Period 0
provisions.

B. The Establishment Period for structural measures (exclusive of
any associated vegetative work) is a period of three years
ending at midnight on the third anniversary of the date on
which the structural measure is accepted. 4

C. The Establishment Period for vegetative work associated with
a structural measure is a period from date of acceptance of the
initial vegetative work to midnight of the date on which the
Service writes the Sponsor advising that an adequate vegetative
cover has been obtained. However, this period shall not exceed
two growing seasons or the end of the Establishment Period for
the associated structural measure whichever is greater in time.

Dl. As used in the two preceding paragraphs, and elsewhere in this
Plan, the following words have the meanings described below:

ACCEPTED, ACCEPTANCE: The date structural or vegetative
measures are accepted from the contractor when a contract
is involved, or the date structural or vegetative measures
are completed to the satisfaction of the Service when
force account operations are involved.

ADEQUATE VFGETATIVE COV53R: A minimum of seventy percent (70%)
cover of the desirable species, with no active rilling that
cannot be controlled by the vegetation.

E. Major repair may involve such things as (1) repairing separated __

joints, cracks or breaks in the principal spillway, (2) correcting
seepage, (3) replacing significant backfill around structures

lp9
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OFERATIQI AND MAINTENANCE FLAN

+" I OPEATIO!T3

A. The Sponsor will be responsible for and will operate or have
operated without cost to the Service the structural measures in
compliance with any applicable Federal, State and local laws,
and in a manner that will assure that the structural measures
will serve the purpose for which installed as set forth in the
Work Plan.

B. The Service will, upon request of the Sponsor and to the extent
that its resources permit, provide consultative assistance in
the operation of the structural measures.

II MAINTENANCE

A. The Sponsor will:
0 Z

1. Be responsible for and promptly perform or have performed 7
without cost to the Service except as provided in Para-
graph III, Establishment Period, all maintenance of the
structural measures determined by either the Sponsor or
the Service to be needed.

2. Obtain prior Service approval of all plans, designs and
specifications for maintenance work involving major repair.

" B. The Service will, upon request of the Sponsor and to the extent
* that its resources will permit, provide consultative assistance

in the preparation of plans, designs and specifications for
needed repair of the structural measures.

III ESTABLISHMENT PERIOD

A. During an Establishment Period, as herein defined, the Service
*@ will bear such part of the cost of any needed major repairs to

the structural measures, including associated vegetative work,
as is proportionate to the original construction costs borne
by the Service in the construction of the structural measures

* except that the Service will not bear any of the cost for:

-- 1. Repairs to channels or portions thereof which do not have
permanent linings such as concrete, riprap, or grouted
rock.

F

|. wwu



- 0

OPEFRATICL1 A1..ID VKZ, 1 -NTF• .'T
FM~

STRUC'IURAL .bA

THIS AGREE. ',T made cn J / _,___ is cAween the Soil
Conservation Service, United&/tates Departmerit of A'.riculture, here-
inafter referred to as the Service, and the f cllwi.n7 organizations,"
hereinafter referred to as the Sponsor:

City of Berlin, hew Hamoshire
Coos Ccunty Conservaticn District

The Sponsor and the Service arr'r.e to carry out zhe plan on the attached
four pages for the opcration aril intenarce of structural measures in
the Dead River Watershed Project, State of New Hampshire. The measures .4
covered by this agreement are identified as:

one multiple purpose structure plus Jericho Brook
diversion channel, diversion dike and floodway, known
as Site No. 1, Dead River 'atershed, located in Berlin,
Coos County, New Hampshire, along Jericho Brook approx-
imately 1.3 miles west (upstream) of the intersection
of Route #110 and Jericho Brook.

Nae of Spon~or _City of Berlin, Ven., Ha,:oshire-".

This action was authorzed at an official mecting of the Sponsor named
immediAtely above .on 2q 4W at 1-U,~ j'Zu2Iu5
Attest . / -Ti /.,h'itle (-

Name of Sponsor Coos County Con-ervation District
I" - " / . .

By (- // . - 7 Title ( /-/e /,-'"z-- ;r

This acticn was authorfzed at an official. meeting of the Sponsor named
immediately ab ve on/ c- ?t_/,'at '..) -

Attest . Title -,

Soil Conserva ion Service, United States Department of Agriculture

By ________________Title State Cons;ervationist

* U U. U A U U U U U
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SCS-522 REV 5-58 SOIL COI'V ,UVATION SERVICE
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U. S. DEPARTMENT OF AGRICkILIURE SCS.309
SOIL CONSENVATION ERVC 8.58 •
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STRUCTURE SITE OR SUBAREA 5 IT- . /

DR AREA r " SQ. T. T , HR. RUNOFF CONDITION NO.

RUNOFF CURVE NO. - . STORM DISTRIB. CURVE _ _. HYDROGRAPH FAMILY NO. .

STORM DURATION . HR. RAINFALL: POINT IN. AREAL S_.Z IN.

J j . r0 g g H. . .'.-, ...,,HR.l __"."-_._-

IN- COMPUTED T H TR." -

(T -Tus

CTo'-TI)" COMPUTED USED _ _ REVISED T I " ..

484 Aa P REVT-C 7f 31-' CrS.

t(COLUMN) - (tTp REV. TP. Q (COLUMN) - (Qc/qP) Qqp

.r4 r -o- M A !

LINE t LINE t q LINE t a

HOURS CFS NO. HOURS CFS NO. HOURS CFS All

___ 0 411141_ ___ _ _

2 r?22 __ _ _ _ _ _ £2 _ _ _

3 4dJ < 23 .5 43

./ .. .- 25 4528 6 )57 ._LJ 48 ". _ ..

6 26 46

5__ _ _ _ 27 _ 7 . . .. ..

9 ' 29 .5 29

10 r- ../ .' 30 ."50 _"

l ifi 31 _____

.... 32 _ _ 1-.. ' 2 .52 0 0

K9ii - K _ _39 59 ___--__
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658 SOIL CONSERVATION SERVICE

-"* """ F;/// HYDROGRAPH COMPUTATION t 4 .. 1

WATERSHED OR PROJECT VC !' STATE /L/, tL/.

STRUCTURE SITE OR SUBAREA S -- /-t .. i
SRUC TRE S OR SA T . .. HR. RUNOFF CONDITION NO.

DR. AREA 6' /7 s. . .-- '

RUNOFF CURVE NO. . STORM DISTRIB. CURVE . HYROGRAPH FAMILY NO.3

STORM DURATION HR. RAINFALL: POINT . . AREAL 3 IN.

1.-- I

0 Ll I/' IN COMPUTEDOT /. H HR- ,(7-) T, '/70 HR..
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LINE t q LINE t Q1 LINE t a
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3 23 ., 3 __ 23 &3_
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7 2' 27 ' 47 "_"

_ ":-"- ( "HF/ __"
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- ~ .a~29 ___ 49 _ _ _

10-" "u .S 30 5 0 /A .A 'E5 so .

- 31 51 _ _.

12 - 32 52 _ _-_"_"

13 ~ 33. 13____ _____ _

15 ' ,5

16 36 56 __

, 1 5.7, .f. : - )11 . .
17 37 57
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UNITED STATES GOVERNMENT

0Memorandum
io C. H. Dingle, State Conservation Engineer, DATE: April 22, 1968 -

SCS, Durham, New HampshLre

ROM Lorn P. Dunnigan, Head, Soil Mechanics Laboratory, ,

SCS, Lincoln, Nebras:<a

__JBJECT. EING 22-5, New Hampshire WP-08, Dead River, Site No. I (Coos County)

ATTACHMENTS

1. Form SCS-354, Soil Mechanics Laboratory Data, 4 sheets.
2. Form SCS-355, Triaxial Shear Test Data, 3 sheets.
3. Form SCS-352, Compaction and Penetration Resistance Report, 5 sheets.
4. Form SCS-353, Scil Classification, 1 sheet.
5. Form SCS-130, Drain Materials, 1 sheet.

DISCUSSION.

FOZDAT ON-%',

A. Bedrock: Bedrock underlies the till on the abutments and the alluvium

m in the floodplain at depths of from 0 to 27 feet. The bedrock is

described in the geology report for this site.

Durability tests were made on the rock cores from test hole 505. " . --

During the Los Angeles abrasion test the loss was 45.8 percent.
Gradation A (Federal specification) was used for the test. The

ledge rock procedure was used for the soundness test and the loss
during 5 cycles was only 0.09 percent.

B. Soil Classification: The soil on the abutments is primarily glacial
till. Sar. ole 4.1 and 214.1 are considered to be representative of

the majority of the till on the left abutment. The. grain-size

- urve fc:" these two samples and curves for two other samples from the

spillw v. are shown on the attached form SCS-353 for comparison. The
gradaticn cf these four samples fall within a relatively narrcw range
and 1L, troperties cf the materials are expected to be comparable. .'-

The il cn _his abutment is stratified in some zones as indicated by
var~iale and piFh pereability rates and by sample 503.2 which repre-
sents k, water worked till from the 11 to ia-foot depth. Sample 4.1
contarins 15 percent fines and is classified as non-plastic SM. Sazple

214.1 : rtainE 10 percent fines and is an &,-S. The water Worked till
cont: : ercent fines and is c~u nif'ed as non-plastic SM. Thiere

is some muck &nd alluvium in the vicinity of centerline statcn 34+O0 .

on thL; abutment. S

I -.



2 -- C. Y. Dingle -- 4/22/68
Lorn P. Dunnigan
Subj: ENG 22-5, New Hampshire WP-08, Decd River, Site No. 1

The mantle material in tiie fic t _iain between approximate centerline .
stations 21+50 and 27+50 coasl t a ,fae zone of muck overlying
pervious alluvium that is logged primarily as SP and SP-SM. Sample
502.1 was submitted from approximately the toe area downstrem from
centerline station 24+50. The material represented contains 13 per-
cent fines and is classed as non-plastic SM.

The muck averages about 1.5 feet thick and ranges up to 6.5 feet
thick. The sandy alluvium rangEs from 0 to about 20 feet thick. - -

The till on the right abutment and diversion area ranges from about
30 feet at approximately centerlinc station 20+00 to from 0 to about
5 feet on the rest of the abutment right of centerline station 19+00.
Samples were submitted from test holes 7 and 10 on the abutment. These
samples are somewhat finer grained than the till on the left abutment.
They contain a;,out 30 percent fines and they are classed as non-plastic
SM and low plasticity SC-SM.

C. Shear Strength: The blow count in the till and the alluvi= is re-
latively high and, based on this data, it appears that the shear
strength of the till and the alluvium is adequate for the embankmet-

planned. It is planned to strip the muck from the foundation and

* its shear strength will not be a problem.

D. Consolidation: With the muck removed the consolidation potential of
the till and of the alluvium is expected to be very low.

E. Permeability: The permeability of the till and of the alluvium is
expected to be highly variable. Field permeability tests were made

and the data are reported in the geology report. -

EMBANT 

A. Classification: The majority of the fill material at this site is
represented by samples 4.1, 59.1, 2C7.1, 214.1 and 221.1. The
gradation curves for each of these semples falls within a relatively
narrow range as shown on the attached for :m 'C-353. Sample 4.1
contains 14 percent fines and is classed as a non-plastic SM. The
other four samples referred to above contain from 8 percent to 11
percent fines and they are classed as SP-S,,.

S
The bulk dry density of the gravel s ize mat'rlal is in excess of
160 pcf.

O .*t.

6-qz.

*- S S S S 6 0 S S S 0 ... S S
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Lorn P. Ddnnigan

SubJ: ENG 22-5, New Hampshire WP-OS, Dead River, Site Eo. i

B. Compacted Density: Standard Proctor compaction tects were rade on
the minus No. 4 fraction of samples 207.1, 214.1, 221.1, .1 and 7.1.
The maximum dry densities obtained fell within a relatively narrow
range of from 120 pcf to 124 pcf.

.. .0

In addition to the standard comoactjon tcsts a relative density test
was made on the minus 1 1/2-inch fraction of sa.,.1.i 214.1. The test
was made in accordance with ASTY designation D201 9 . The :inimum
density obtained is 115 pcf and the maximum density obtained is 139.1
pcf.

C. Permeability: Permeability consolidation tests were made on the
minus No. 4 fraction of sample 214.1 (68w1663). The tests were made
at densities of 95 percent of Proctor and at 100 percent of Proctor.

The test data obtained are summarized as follows:

Test rdk in fp I Consollidation ft/ft
Pcf Proctor 32000 psff 4000 psf .030 psf 2000 psfl 4030 f O000, psf. .-

ll4.5 94.5 3.000 5.000 7.000 0.004 0.008 0.014

120.9 100 0.055 0.038 0.035 0.012 0.017 0.020 .6 S

The test data for the test at 95 percent of Proctor is not conclusive.
You will] note thatthe-permeability rate increased as .the load was
increased and that the consolidation potential was less under these
16adi---thi was at-100 percent of Proctor.. We don'.tknow -the S S
reason oir--t'fs-appare-t-discrepancy but we will set up a check test
and report the data When__ he._te-t-iacomple...-

D. Shear Strength: Consolidated undrained triaxial shear tests were
made on sample 214.1 (68Wi663). One test was made on the minus No. 4
material compacted to 95 percent of standard roctor density and one - .
test was rade on the material finer than one inch co-pacted a density
of approximately 128 pcf. The tesT specimens for the minus one inch
material were graded so that they contained 40 percent gravel. The
test specimen diameter was 4.0 inches.

The test dats are su.-'narized as follows: 6

Sanre Gra! Test :es Degree Shear ttr+er.mth 7ar1-etersl~~o. it, Test Specimen so .: '-re-'C}:~ t . ss
D .t Density of res'-
D L;; A2tcr

______PC _____ ~> pf) Saturat C':1 deg c 1Dsf QdeC, C psf

W ([>663 0 1.4 114 76.3 42.0 0! --

a,. 663 o 4.o 128 8o.9 43 . 0 1,35 0

........................................-.:..-.... ......
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Lorn P. Dunnigan
Subj: ENG 22-5, New Hampshire ,T-05, Dead RIver, Site No. I

You will note that the degree of ,.c:. low fo" Both tests.
The 1.4 inch diameter test specis.rns were 2Qai,,1 pr - " to testing
and the 4.0 inch spec-mcns were ...... ed at .. :e computa-
tions for the degree C f saturatio are bases c: t .. . content
after test and weight loss during the test. .... za ... I.eSe *d e
contains a r( lativelv 1cw or -- cf no , c and t,.e
specmen dra n ve r . T z s "e 1  c L t.o t .. o .. reason
for th w degree of ' 'ratIc:.. The test :'<st .,.. -een inter-
preted as c - 0 and t;is was done to make alcwance icr the low degree
of saturation.

The test L en,, itv ;sed for the so-coen co.nn gravel is ecual to
95_percent c . the mInr,-:o. 4 Proctcr de'iy -s c fcr 40 percent
grav! it -s nteresi:ng to note that th dens ty within 3 Pcf
of" ' Percent of relative density on the minus 1 1/2-inch fraction.

E. D"-r'.,,, 4 f Rock: The Los .reles abrasic:. test &nd tne sodium 0..

sulfate soundness tests were made on five scries The test data
obtained are suimmarized as follows:

S Lo : Lcs Anreles ,,ra: Sodlur Suca d Scundness
Field sotory r-,ar Procodure Loss 5 •
1 _ 1666 G 37.5 Led R......

18 1666 G 37.5 Ledge Rock 0.1227 1667 G 62.5 Ledge ikock 0.2 "

230 1670 G 55.1 Ledge Rock 0.08

5D5 1671 A 45.8 Ledge Rock 0.09

4.1 1653 x1653 A 45.9 Coarse Aggregate 2.73

1658

It was noted -at thin sections of C3Q668 (Field No. 228) could be I. "
flaked with the fingers, therefore, no tests were made. "

The gradation referred to in the tible unider Los Angeles Arasion
oorresponds to grading in the Federal specification for thLis test.

I-* *xu- y of -he propc:;ed 3:1 s t ea,, so, t:.d the 2 1,':1 down-

t ,e chcked w a an irI i::e .lope mcthc.d of ral:,i s 1
* Tac e lyse- I su-st.arized as follows:

S
U U SS S S 9 5 .]
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Lorn P. Dunni.gan
SubJ: ENO 22-5, New Hampshire WP-03, Dead River, Site Eo. I

Slope Condition 7 Sat. Shear ParaFete-rsa Fs _ .
_____________pcf O de(g c n

3:1 Upstream Horizontal flow lines 128.5 420 0 !1.22

3:1 Upstream Parallel flow lines 128.5 420 0 1.37

2 1/2:1 Townstream No Drain - 128.5 420 0 0.'-o
Horizontal flow lines

2 1/2:1 Downstrcam No Drain - 128.5 42o 0 1.14
Parallel flow lines

3:1 Downstream No Drain - 128.5 420 0 1.22
Horizontal flow lines S

2 1/2:1 Downstream Drained 128.5 420 0 2.25

CONCLUSIOnS AN D REC:,.NDATIONS

A. Site PrearLation: We concur with the proposal to remove the muck from
the foundation area of the dam. The water table is high and devatering
will be necessary.

B. Cutoff: A imutiple-purpose flood-control and re creation dun., is planned.
The till an-d alluvium overlying bedrock is primarily an SF-SM. These
materials are stratified and contain zones of high permeability. In
order to in'ure_that-the danm functions as intended we suggest that the . -

cutoff trench bct-om on bedrock-on the abutment and in the floodplain.
sectIon. Cutoff to beorock can be obtained with trench depths of 11
feet or less except where the centerline cross a "topographic high" .. '
on each side of the floodplain. In the areas of the topographic high
c ut sIn the ran,-g'7 30 feet will-be necessary to botton the trench
on rock. 11,e till may not be as variable as it appears to us and it
may be poss ule to reduce seepage by upstream-blanketing or by some
other method of cutoff.

Glacial tillI *lke_$ax;le 7.1 (68WI654) contains 33 percent fines and
114 percent f:,er than 0.005 mm. It is classed as an SC-Y. If this
type of ma s available in sufficient quantity we.:est that
it Le used e'r r'ckfill. The permeability rate of this rin-erial
placed a: 9 ' ent of Proctor density would be very low.

If rrateri. sazpie 7.1 is not available or if it c_--... be :LsI
e,....., . d : !.c fie d,iaterial l r c samplQ.i 4. c_ sw.pi. 214. r.C-y e..

-:,. : that it be idaced at ap;'rcxim.1',el' 10? 1Cent of
Fr-c¢tur IF.......- Itn t control on the minus 1No. 4'  croer
tc in: u: -7, .. low permeaility fill. We sugget a pL :tnt mor:ist-
ure cir.tent '& cf cptimum if possible.

ti' 1-~le to reduce excavation by iocatin F, tLh_ xtc f ,IY
• , .-. cer,*erlirne.

* S. • ".5 5 0 •_
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Lorn P. Dunnigan
SubJ: ENG 22-5, New Hampshire WP-08, Dead River, S.te No. 1

C. Principal Spillway: The proposed location 5cr t- prIcai 1,pllway
is near the base of the left abutment. This locaticr. was ci eted in
the field as best location of several alternates studied. Tnu bedrock
profile at this location is somewhat irregular and it occu-c :t depths
of from ablout 9 feet to 14 feet. The alluvium overlying ta 'acdrock
is described as loose to very compact and pervious. The wLt.r table
occurs ao cr above grcund surface and the blow coun, varies 'm wo
blows per foot to more than 200 blows per foot. It area-rs'_ on the
basis of this information, that it -would be desirable io excavate the
j _nciu:I pi lway trench to a uniform gradient in or on bedrock and
to backfill the trench with Ta terial like that suggested for the cut-
off trench. Consolidation of the backfill under the conduit would be
very low as indicated by the consolidation data obtained on the
permeability test specimens.

D. Drain: A drain is suggested to control the phreatic !irein the
embanxment and to provide a safe outlet for seepage from the foundation.
As a minimum,_a trench drain is suggested at_about c/b = 0.6. We 0
suggest that the drain tap the most pervious stratu in the upper I0
feet and that it extendup_the abutment to permanent pool elevation.

We suggest that the filter-drain completely encompass the conduit on
the drain line. " . 1 1

The suggested filter limits are shown on the attached form SCS-130.

E. Embankment Design:

1. Placement of Materials: The materials available for use in 0
the er.ban1=ent are those represented with the gradation cu rves
plotted on the attached form SCS-353. It is primarily on SP-SM.
If it is possible to select enough material like sa-mple •.T1 for
a thin core section in the embankment this_ would be.hJghly
desiralle becauseit would result.ln a.cQre-with low permeabilit.y
and the placement density could be controlled to a minim,= of_.9
percent of standard Proctor.

If it S nqtjpossihble to use the finer grained materials as
disciiFtd in the cutoff section of the report then we surest
that & core section be constructed of the till like the samp_.le
repre :ented wiah the grain size plots ol fcrm SCS-353 b placing •
thlem at near 100 percent of Proctor de::_t " with t,:.de,.. ity
contrlied on the minus #4 fraction. We suggest a placement -.

mcI:,ture content slightly or, the wet side of standard Proctor
opt, 1 .n ...

S S U S S S S S S S _ S
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Subj: L. 22-5, New Hampshire VF-08, Dead River, Site No. 1
r,,Ap

L , -?.sections would also con_!_st of' till but the control
ccdU bce y methoa specification. We suggest that the method
s pec.:d result. in a density of about 128 pcf or iigher.

'j 1 e i 1, dation data on the pereability s.amples indicate A S
will be very litte difference in the consolidation

cf the ma-verial placcd St 95 percent of Prcctcr and
-: i >,lced at 100 percent of Proctor so differenital
L L between_the sections -should- ntbea roblem.

2. Sc; . Te oata and analyses indicate that proposed slopes
have ac. ptabl faczr of safety.

t .. I, :_ n: c,vc l allowance of0. foot is sugL:ested to
cmo.)  e or d settlement in the fill and foundation.

D Dike: ii. I rupcsed to construct the dike out Kf material like that D
used in ,:.. ra ent a 3:i sops are.,.aned. This appears to
tI _ adequ.a,_.

'S S

cc:C. . r .:1 : e, ;a !u

N. i'. ?ogner. "p"Larb-y

* S
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DE-iAILED GEOLOGIC I~vT.STIGATI03, OF DLM SITE

Report Ila. NHq-77W'_

Investd-oated by: ~ >'

WilIAair. A. Bonini, (olg

Durhzuri, NcwHaphe

C. R{. Penney, i& Astnz

Plymouth, New H a-,jsnire

Novemb!er 21, 1967

C I:, nv :Coo(s Fund Class : V-06 (2L006)

~ :L~ririStracture Class: c

W~tr~hd:Dead. River Site Group :I

SITE PAT A

Drairiafu area 6.8square -iles (L,1117 acres)

Type of -tructurc earth

II IryoS e C) flod control arid recreation

villey t rend :east (downstreamn)

macxnim !ig!ht Cf fill ~ 6feet

VC c1 (3 fill :2 0 cbcyav-s

2te~r:. of abu:"mts )" and 1, Icft; JL2% ri12 ih

SOIL CUh,\ATi o '-LR\ ICE
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f
..- 7 f : te I, z S06107, tie f_&tIl~on -.d bcrrci soils are -

y -3.1 and 59.1. This ocrbu edn is genera!iy
o c-cv-i cxs and dnse. I correates to the fill naterial (See "

20. Up to 5 feet of :zick was prcbod in the Irv, wet v.,dies. Beneath the•~ ~ -1c£ t:-- ..: to 2 fac of compa:,,ct an:d "-_.-c ,: ssilty s.-nds- '"
(e K. 1 over cc.-ct and very pervcus, gravels an- sands

( ...."520) uri.th 1 5 ' ', rc.u.:dqd cobbles amd cldie:-s to 18 Aches. 0

1. he o::.,o.k is an ;-ss.d dcoth in this area and the thiczns8
c;f the .... i

SOIL

* 05

. ..

* .

_ _ _ _ _ _ _ _ _ _ _ _ _ •

L. ' ... - -
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cobc C~ boulders L

to 0 - v C ry C 7VI C,-,. Th - - t ro '~ " ~ -~ . is -,,C
cob'c i-. b -arI s ee TF-5 from,, 2 to S a,7, 1t) e~D 50O.1

repesrnt6 the finer g.-Ldoticm of the v~~ootah

I. The bc-Ln--ck has overall ad&;c t '"rn-n1ace" s-trQegh. Lvakage rates -40,
throuzh the bedrock are =Liror orinsiogii-fcat.

DITESION AREA [-
12 .iore Lre zaysurface 1boulder5. The ov z- u rd e i E g c n er:~ >c-. -

S~~ 2. c~e~t :tof _ 7 T-e -e:': 1C-.' f at

or a fc: ftet abo'1 -e the a bcmrock surface.

13. Sa--1,e 9C1repre--erzts a 1Ltm-ited area cf pervicus, cc,-irse grazmncd coil.3-.

1L. The to-oraLL c f the bedrock is ocontourod to the top of the b- f
r-cck carf&ace. A s 11i amcunt of thds roce-, as L'n TP-211 (5 to P ~t
cind D,:1-228 (Io, to 18 fect), can- 1be rcav;,ted as earth.

15. Adr-itional borro Ls avai-lable to the vn-t of tlais arca (See TF's -102i 40

16. T he p c -t Jt o ar, d 0 11 rcria-n grant, ar e obv ,.iocuI y du:- a b 1 r c~k F Tho
sch''IrtcSe ro ck1 i E a n c n-d urblIe, bo ft, d er r ar 1 e rc k. T ho -e rc: C
t yT es c ar. be s e I t ed o r rej ctc1d f or L, c a s rip r ap c~ ild eLarina - S
t i cn.

7.The seltctioni or reiection of the biotite gr-e sss for uae as riprap V~
wiLl pres ent nroble-Ls as ncted:

(a) i..ore granitized, it has t'ie hardne-ss and durability of t'he_

()Fl E h-nIC'e it is hard anid gr mular -ntth friable z,.in^dCes or d-
CC7 -6 to ECn.o depth WL i T?-211, 3' L-i TP-501, 5' r
IP-o02).

A~raic~and s-ou-nocss tes-tz -a ascist Ln- the dce i~inof suit- V.

,:7ld.1 '.Lm~~Rc;1AREA

135. Th C,. . b C. C:b ctCrd a t D -53 1S L, gc-d 'c e c f f L1-1. 1~:c 11- rc-.-
tz - iAb~eto the wi't of t az -aa (Zoe P 15 -sd -12.The

r.3C 'LE i rr':ressatozd by aeLl It creae to th~ LI
:-atcri- J (See itel, 1).



a-d2J.1 r~p-Cc-:-t Cur fill Sutzi1 n ot of the overbrdcn at

cce~-'-,1_-- ,xd d4"fcu'lt tO C:Coa-V~tro. It i-rclude.-s hard4, suba n~ular to
-broundco rccks as foLlo-wst

3e 31 - 6

6" - 121" Ai

1% 12" - 18" plus occasional Largor
bo-,lders

This soil lin-zlace is d6cme and~ sei-p~r-vious. ]lost of the cobbles
L-.i boaiders are near the surface.

2. Surf ace bo-LLdezm in the borrom and em~ergency spillway area total:

53 cub~lc yards per acre 6" -18

31.1 cubic yards per ac re is8, - 36". -

3. Surface boulflors eLsc-,?here on the site t o tal:1

35 cubic yar* per acre 6" - 18",
173 cubic yards per acre .811 - 361"

~.There is alzo L,250 cubic yar-ds of boul.der rock excavation within t.he

lgrtd suz-v-v (See drawing Shoots 2 a-nd 3).

5. Cor-e r.te'cri arid cuality d-ain 3-12 materiF.j- sufficint, quantity
are not available on site or vithin. rasonable dictzance of the site.

-AT TI-: DAMi R

6. S ci:71 e 7.1 rcpre5ents the overbuirdran in the hi-h "topo" fcature that
crcSses the raght abutr-zmt.

7. 1 rre 211j.1 i±r sivnilar to the overburdem in tie hi~gh t'-ofeatare
L' ocg t he lcft a !:.:t mcnt. S azle 503."!er~~ a vcry L:nios in

al~o n ac thcriie i -pa uicu abu tr: T~ it

.;-,e fou-nd--t-on is vet except for the high ground alcnj the centerl~ne.

c hrG i: vu- to 6.5 foot of mzck across the P.' rea in 'he found4_at i n .
r~bed-zck i-.cel vory irrej~ar in this aron. ThCr C is 50.ne 10

f c 'A' nc:ir -.ertic;2. rclI4ct on thc bc-.c*ock cur?7-ce. a:er re outcrcp~i
a -d bc-dr-cK ~ cored at dep'th-n of up to 19 feet.

'1% r~ zvebur cr- :csst-c 1mf area i ; thick -.nd %-riptle in t-,.pe,
;,r &d tcncbi.t.So=_- rtr.ita rt-'n :1~cut~s rc cb::cr S-

S01 CONS[ i V',A I I Nx V I iCr



The ue-drlyir b -iroc k :c.-erally ccnJi ts s~f ~ ~ :dU.:he
weajl1y foli"-',ed Olivtri -J r-z-ito, h:4. rari r-Z-c ri tc oi
and ccca--icn&J. higly Vce-thcz-d -chi-,t3. 1

Exccztions:

F'our feet of be-drock (biotite gnoisn) w.a5 easily eccsv-ted L
frn5- 9 feet in tcLt pit (T?-Zll1)..

Elcht feet of ve'-'v soft bictite-hc:-:. ande ~cit co-ed
.L -on 10 to 18 fect. Core recover-, i-n nimilar tcriL E

very 1oi~.DIKEI

There are no bcd.-.2ck outcroaps in thiis area. Su rface rccks arc- coron but i.
they are nct as rzc sas at the darn. The arcal ezt 4ent cf o:tt-,ash and I
till r-.tcral was deter:-7ined in the test pitting prograrj The vsertical L
e:,ent of thFese :n-teria=ls ar-nd the depth to bc.-1ock v-a not oteiod

S--c e p f cr t.-. e z o f t he sa ;d dles5, th c o ver b .dc n is glacial till1. Up V
to 5 feet ol 7:ick vwas probed in the saddles. The -inderlyi-~ c!t-L-a-sh d-c-
Posits cconsi:t of C.5 to I'-.0 feet of cot-mact a.nd scr.i-pcr-v4c-,s ra

151'% s il ari a a , z - bzo - lar to 5ub.-o-Lnd r~a Cravel) c- c- c zct a..
na~o~sS nd OP-CM -soil. (L - $c 0 rouna:-ded gravecls to 3 inc'.c , t

S~ ilIt a--i I5 .hrd, r- rod d c ttblcs L r- b oul c cr5 t o 15 in ch1es) T he u' I ;
1c-iel is at o~r nea-r thc f- ;rfaceo and the pit v:Il we-re cavinj1. In 4, z
(T?-157) the C-und i:-tcr v~a: a bright iridescent-' orang.ce color. ...

The glaoial till inl the foind,-;tion a-nd adjacent borrorw areas, is- anSian
SP-&M soil. It has- 10 - 25% hard, -subangular Cravcl to 3 :4--d snd 1
1511D silt. It in dc-s-e and Lcrni-porviou.3 to parv-iouz. It incldesc up to A

~hard, subcazagular rocks from 3 to 2Lj inches. F
in the br-r(7w areas, over-size material 1nclv~cs h zzb ;;la to sub-r
roundod ro~ck acs follovs:

3% 3 - 6t -- S

10% 1" -2hi"

,OIL C~'' ICE



?here are n'uT2-ouS hord, subangular surfxce rooks in the abcoe di: cussed
arCas, that is:

35 cubic y ard per acre fro 6 to 18" in size
m 173 cubic yards per acre from 18" to 36" in size ..0 ..-.

r plus
\rocks over one cubic yard as noted on sheets 2 and 3 "

.Q: CE:cY SILLZAY A2D FRI1I-RY ,ORF0W AREA

- iis area has -. any hard, suba-iualar surface rocks. There are 1 3 cubi
s per ,cre frcm 3 to 18 inches and 311 cubic yards per acre from 18 to i

inches. Bculders well over one cubic yard are oorncn. .uch of the .
+ topsoil in this area has been lost to sheet erosion following forest fires.

-2 e uppcr ftn feet of the till (usually one foot but up to 6 feet) arx a
n or e r oc ky S-11 5so iI. The ovey-burden is other-wise a less silty sand (SP-s24)
vith 25% h- d, -,uba.... ;-r gravel to 3 inches and 10% Silt (i.e. non-plastic
fCunes vith no dry strcnjth). This material is light o'ive-tan color, oru"y
slightly moist, very dfnse a.nd serd-pervious. It containn 5c hard subangu- "

: c'-ck.3 to 18 inchea. Some of the gravel and plus three ijch ?nterlal i3
deco,---)osc. Occasional large boulders (some over one cubic yard) occur K
vithin the overburden.

IN PLACE TEST DATA

TP - 205 @ 5.O' dry density 118.9 #/E't 3 .
L.6% moisture on -3/"

TP - 207 @ 5.0' dry density 106.2 #/ ::t3

L.6% moisture on - 3/".

The follcw-.ing particle-size distriLution curve (field determination on P
d -y siuve) is typical of the borrow material:

I F

J

" € SOI L CONSq[ ¢ f (N S[ 1' 1-12
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The bcdr-,.ck encou;ntrc-d. in theseo exc-wations includorhard p-;ie

graLnite and biotite L7-cis:..

It s hru h this area that Jericho Broc,- ril be civef-ted into the
re-nez-voir ba-sin. An aqueduct .-yzton, as ilcn- the broken profile fro[
tet -.):' (7P-11) to (12-507), myr be ccn~tr-,cted to mnir.ain v-;:'Or quality

* thr--urh ciz-culation Lzi t-e zescrvcir bas-_i.

in test pits (--! -B, -C, -D, -E F aeadga~rbd k(itte 7
* -eiss) w::i3 en--ccurnt e7d at dcn thc of 2.5 to L.5 foet. The overlc-,.::en is a

* loooo T, r s Z11'1v*v-til.l vith 201 zilt. &ai less"than 5' gr evel. The g
vater Ls~J at, cr r~~ eyabove tho bcdm-ck _Uri ~ce. In tezt pit

(?-F'), the Ir-thcEt dcnslope of the letterod pits, hard, pink granite vas-
cncountcrcd at 6 fcet.

Test ,pits (TP-ll, -901 to -903) encoiuntered hard verc .ithi-n 3.5 feet o
th'-e !surf'Icp. T1he overbuLrden is a noizt, Eilty sand vith less than 5% hard'

_'t nalar ' -ravel to 3 inches and 2C0O silt. Test pit-- (IP-qCLI, -90 re '-Cf.
to 10 et. Fcedrock probably ornco-antero'd at the bottcrn of tc.s!t pit 0

*(T?-9Ofl . The ove-bardc.- is dr-y, pc-v4_ous --:-d ccr~act Eravelly zzands and
zanr"dy [r~vcls with IC5 s-ilt ard LO to 6c)' hand zlrto s,:brcundo f
i-ravel. Th-iSc coarse rtra.(SF-al a-nd OP,-' has 30" har suaglar to

sur~ ~l3and b-ulde.-s to 2,1 i:ch-s . Test pits ( T?-9L06 to -910)
en%_cou;nt'cr-d hard bedro-ck vithin 6 f£e:t of the Furfrce. The o~r~onis

~~zt. It co~sists cf zz--ck, bouldens an-d ye,-itl SM alwt Y-2

U L-clusions-. The oreburdem includes up to 8 hard a-ruiar to subangu)-ar
cobbles and bouders to 2h~ imches. The undcrlying bedrock ircl-adcs granula''
tcxtured biotite gneiss, coarse grai-ned granite azid pegmatite. K

ADDITI;U BORPO1 AYEAS

Ssc t ion Vi',trourh the high tonc,-rapliic feature, dononstrates a thick
* section of till. Drill hole (DH-153) petrate-d L9 fcct of everturden,

wi ch i s s o.-g 2 5 f -;-,t b c1 aw t 1e wn- , cr s r face elevation in the The
A ~ cer lcvcl in this bci~,neasLrc 8 days rdter cc7-,lcticn of -.ha bor-ig,

IC e atl :ct . Th o b sttcm 10 Lc t cf .h i s b or~ cosci st "47lod t
11il tht 5'- ne d 1_,t o a dcz r e2ssi cn in th ie b e rck Su rf o e The over-

bre is ot'.ervise th-_ us'Ually Son'4y till; i.e., sily irvis .415)) sil
:.d 15" h-, cz-c-lar cravel, sa-evous to per-vic--s, ;z~d dE-ce. T est pi*.

* ~ L "T-)ro he v~at(r-.-orked inclusions ~ihin this 571-dy till. In cne
non cluc~en at ? fe-ztin dril hole (D',1-153) a per7neablity rate o .

£cctp'~rC.-y im-s rcccnded.

Tc-t ("P?-151) a.-d ton-t Pit (TP-52) on rrcticn L eeec:acd5t
1-3 fcct in-to -.he Fnmy: till (.7" -,,tth !CIA silt). F;e fL-oa1 -it t h - --e dc~pth va3

nr'un -y -ir brdrck. The ovc-t'ardocn contains utp to 35" -u'- r

I cr ,-.i !Doudrn t., 1 cubic yard. L

LO' L_ gr ~ [ I - J C
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(p * - - TT. -' -' T;7 TE -

303 2 0.-5 -2'.5 grec:Ler than 10 2.1 IJ8.1 0.2 , 0~9

2 255 - 2Q.5 less thapn 10 2.1 L8.1 r:n C, "I ..

5014 16.5 4 1,5 less the-'n 5 2.6 ILS. 6 none -

21.5 -26,5 less than 10 2.6 1,8.6 none -

505 20.0 -25.0 less than 5 0.0 L6.o none -

2L.0 - 29.0 none 0.0 L6.0 none -

2q. 0 - 3L.0 none 0).0 16.o :,one -

- 18 12.0 - 17.0 1e:3 tYln 10 0.0 3L. noe -

kLn occ-,sicorl . Dartil losis of drill witer was notad while coring in drill
h'1e (D '-'-1,C) A teacavartesi .n flc~:, etiated at 2 'mm, V35 not~I
f mmo 15 to 16 fcet in drill hole (D?-3C2) and from 37.5 feet in drill hole
(DM-18).

A.Utht A %tro.-t (bo)sc (.f btotto top of d.-ri)

Except for the >iirh tco-,Lph~ic fe-ature investigated wihdril holo (D.-Tl9-
i<. te::t pit (TP-7), this is asn area of e_-tcnsive outcro s and very thin0 0
cverburden. ......

lost pit sea7en (7?-7) vras cwtd1-1 fcet into very dense and irperricus
t:1l. This rkat crial is a silty fine to rmdiun osand -atth 2C' silt and less

th _n -grael There are occ-isional decozp-osed zrnd hard c,-,- n-.Ilar pink ....

U*llt cobbles to 12 inchcs. The drill hole (D:--l) encovuntered Dirdlar 0
soil to 27 feet and pc,=,atit owe cored from 27 to 52 feet. The ovc-burdmen

*took no laer; ar, ex:cept f or th c te st _-ect ion f rom 3 7.-0 to L?2.0, wh ere
packcrs could not be secated, tho bedrock took no water.

The o-tcrcps; Lncludc hard and durable pef-atite and asciated graphic
g r.an ite. Relativoly hard to highly weathc-rd bitite gneis.- outcropsbee.
sills of hard pegr.%tite in the channel bank. t..

Tcft pitr, (T?-9, -11. an-d -13) ucre dug 2 feet to brdrcck. Test pit (TP-l0 A'::'
w*n d-L to rc.f_-a2 nt, S feet (rzr bc beroc'k). The overb'urde-n is

Ccer11.,;_fz a-nd. Z71 till th5, hard 7,Ia rock to eighteen' S
inctczz. in test pil (TF-10) tho w-ter levcl is at 3 f-et; in te:st Pit

(!? Il) t* e vater 1oxvol is at the surface.

Te-, )i ( -. hr highoSt cacavation on thAi s a'--utrnent, w- s du, in an '
c ,t-' rotifir-d till to b'drock -it 9 fenet. The terial i r. i ,-.d

e:. ~o _----'- pcr _ cuz I t inc !,-d erz silty s n and y i It o vr-th
-,c ' c & :d tce c:.r:e s- rd. Scric 'boult 'rs to cno c, 14c v.rd iora

c e '~-'~ 'he ''trLevel in 2Yover_'bcr w<6 as A~ 3 £feet. In~ Augus~t
"o~r V.. trcu".t t3 thc r:_,rf-cu. by nanir,, tcst. pittl-g c up 7 nt ove -*

S0 L C C H F' TI iN S R V CE



the prcposc-d cnmnt.

The -,.a'cr lce'ol is at or ne-ar the 8urfrice.

Dedrcck outcr-cp3 in this area. The Ccrx iclude hard ;and durotle-
pegiaatite, graphi c gr-a-n.ite aid su~ne biotito C-neis.

The c%\'2rbuF--cfl i~i up to I? 'fx t thick. it ccnsist,; cf f r,- to dc.-.. c, s m. -
-3oer-v2 o-,z. sanus : < 255012. n iC" gr-v-21(n) loc'>- tcz very ccn-~t

oe u, 2t i od F r2" s ti u:) o 2' /Z s i It ad 3 C'ra -Ve1 (SP £3
and coor rounded and sub.-o,-ndcd oobc3and bculdcrm (L0' ln-c- thazn
3 in Le, he nirnu3 3 i-nch i-3 a loose aLid -vr-y pervic.Us G? writh t larg"er
t an Lluch). 3

The cored: bedrock va:,-io idn tyoand quali4ty. Ccr-a ro~ccveries as low' as I
13, 20 3,1 zi !42 fror 5 foot ran-s ame recorded. it anpear-= tUhat only hard
pegant.'I'te rLuccivcu in coe -c n- that Pc!actrated both the pc;7.atite an-d
biotite CiciFE. Thea Poorest rccover-Iezo cccua-red In t.he ranuar, friable
-and swtzen'cneQb-ioti-te griisz. T in 2 hole (D{.-505) azn A-rod
vf-as driveri 1.>' fect int.o thie bictite gnei3z; betwemen two coreins

F~d--ckim, ---- ztDdin test pits (TF-5C1, -6 502). in te..t Pit (TP-501)

br-edo;i:n oS o~l i-n thn .nju. s1ib3 of f:ra-,h rnock up to 15 Lnches -
an 'n u~r:on ~uch ,7ni.t-r vras t ~ircui~eh thi:'*L zono. 7:-, bed-

.. c geic3) a t 8 f£-et i-, hard rmd fractured. In test pit (-P-60,,)!I
-S~ ~ \L-clc W-ezQcc :d t'-,zd e-ca:'te fron 3 to f eet.

t5foo t k roc ha t d.

Pe--iCabillh y tests/i the over' undcen are not Lnic~itivo ^If the actual le,-Ik
2-0 -~j the variable, alluvni outtmsh m-teria1. 'Thc iznabihity to 1.
c ffec;:-vely seat the cans- awd dh ,,rite-r table -.- low heza conditions :

~~ul~.din njatve teot rcc~ults and :inifioant fIW~3.-

ne c,! cr.L2- q-Luality of the b-edx~cck I~ndered or preclu~ded pr-e-z-:re ter-ting;
'--ch cf t .-ic be.o -- c0k .

(I):n2-C, okrsco!Lrilt <--ter the ccnad rockr.
(;)an '2A).~~pc~r ccaLd'iit bo ::-vzc;-d .;' al. 7

~~e m :--33,t: kocir- co-:ldn' be ~Ce:.ed :fr:.n 9.5 to 7.6.51
the pac;.cr.,I cc--2.an't 'b, r~ai:, irtn .7.C to 8.0

7'.2 -i :r are tc t dat a v is cb ta nscd:.[
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Tex..t Denth C3n.i- 3i e L. Ic d QK

10.0 LO 20.5 ino.6 1.1 22.8
2 0 .0 V20.5 21.0 12.0 125 1"
20.0 4158.2 19.2 9.0 103 2,'
25.0 20.-5 20.5 0.3 3.2

1/ Turbulent flmw Q/A - 0.34 6ps
* '.'/ urbulent flc-4 Q/A - 0.-25 ffps S.

in drill holes (D:&-16, -17) the water l~ee is dc-cp; ie.,2 ?l. 1 and 20.5 L
f eet.--

In drill hole (DH-i5), near the top of dza- elevation, the vater level is
ohallcw: i.e., 1.7 feet.

* The bedrock inoldes pmi .granite, pranitized biotite gneiss anyl
b iot it e gneiss. With the ecponof the biotite ggeiss, which is slightl
fr4-1able along fraoture, the b-adrock is other wise hard, sound &and durable.

S~-arvof P-re:--re Teatirng Rcsults:

D.',. No. Test Section(ITX) Drossire LO s w. 1,. Hea-d Q K

1511.0 - 16.0o less tha-n 10 1.7 54.7 none -0

15.0 - 20.0 none 1.7 51.2 none -

20.0 - 25.0 less than 10 1.7 52.4~ 7.2 3.1
16 26.3 - 46.o -m--atcr thai 10 21.L 67.LL .1j.6 0.5'
17 31.0 - 40.0 less thn5 20.5 66.5 ncne -

* K A
Test pit (TP-1503) iras dug -L-,to the stoap abutrent slIop e i-n the dazistrean'
Fcctien of this EgzhciaJ tilll feature. The ur-aer Ll feet of ti-Ll is typical ~ .

oftefcature; i.e., silty sa-As with 5' hard subargular gravel to 3
-, 5cAit 'i~, s ,nd sc~fi-a=-ious. TesCtirC11t

f et s a wto-2Kc >luCn, n the till dc."Cz't. It 's asilty
E and -t 20'A cc--r: -- :Ean" to --- f-'-ch, 207" tilt, '.-t, dens1e :and crius

Thei h ig F.-errr~z~b-lity rates in dr'Ll hole (D:i-17) -prbably occ rred i-n a

(bein ~t. n b-:3e er c tcnrAnts)

Thlis ar'ce. Was ~nc ie n~fcUT 'tC:;, U~ts 5 Kl -'02, -5, 4602) andc
S~x &r !11 hoics ('-C,- C;2, -.303, -),-"05 -18)

7h'-s lc-, are-i w-2: al:c crt- . -vey probrd1- ca 50-f cc. 7:.tcr2 m is u

t6.5 £C. of ~Ck ;;er hC I'me:- 1.-5 f eet, ir.t t ha ba: -ir-idh ofV

SCI L C 0N f I Ii I CH C

* 0 0 0 6 6 S 0 0 0 0 0 0 9



SIL; IY OF 1-ilDflN0S [>

From Qotobor 27 -1o Novenber 7, 1966, a Unit 3/i)j-ya:-d bRckhoe (1-oci 1020
and Ca terpillar D -6 btulldozer wer wc;d *to e-cXavate ,li tecst pits: iL the
fown-ition areca of the danm and -e~c ilavbro area. Tw cnty-sZix L .
add'itiona1 test pits iere excavated frc~i M:lrst 1 to Aug-Unt 8, 196'7, using
a JohnL- Deer baokhoo (,rreodel JD-350) -and Cptem, illar D-6 bulldozer. The

-additional te-st pdts wL-re dug in the foiendition a-nd borrow, areas of the
dikeo, the area betwc~n Jerl-cho Brook and the basin, a-nd energeCncy spill,,..,y
area.

Th rillin~g progran, 21 'borings total-'- 6-.fe,;was accompl-', hcd f rarn
Ma 25 to July 13, 1567, using 2 skid-Mounted drill rigs -- Acker ?Jbelt :

drive, hand feed, 36 h.p. and SL-H 35 H, hydraulic, 23 h.p. with an Oliver K
OC-La traotor.

Thirtecri. (13) large disturbed sx-ples have been ummte to the Soils Lab
~~'ort~~estin-: adorltn.Sr75 fect of X core from six (6) borings

FDU'7DA-TI0N 0aREA OF THlE D/ -1

Left Abutrent (ton of darn to base of ab'utprent)

Four test pits (T?-l, -2, -601, <503) and thrc-e drill holes (DLI-15, -16s
-17) deli-neate this feature. it is a thick deposit oftl 20o2 et
-, which tLh-is to 10 feet near the top, of dnam 6levation.

lest pitq (7P-1, -2, -&"1!) lcocatod ait the base of the hill on the upstroam
ade of the feature, enccunte~ bedrcck at 5 to 7.5 feet.E

Intest pit (TP-l), 1.5 feet-- of the bedi-ock (biotlte gneiss) w-as decorT)ooed
aid easily exoavated. in test pit (TP-2), the biotite gneiss vas hard an d

durable from the surface. The vrater le-;l, in thoso -Dit s Is at the surfaoe .
Thnis crverburden is P rather non-discrapt bculdery tillI (S?-SyM, -'-M and IMZ)
with a foot of surfa~ce rauck. It is wet, loose to f~rm an-d pe-,ious to s~a1-'
ine rViou 3.

Drill holes (DH-16, -17) put dovni thrcar-i' the tc-p of the feature,- -

ccoounter-c<i tLhe th.'ok section of SIM till 1 5'% sil1t. Thi-s cvc-rbirden is
dcnrs e to very dense ar.d generally sem-pcv s in d 1ll hole (:-1-16),
the ovorburdcn accepteda no water. In drill hole (D'11-17), dz-Ill W-ter %as

* lost in a ve, peri usonfr 1.5 to 20.0 feet and the fola,-inr
z)errability test re.--ults were obtained:

L . .
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Cr-xci. v ;.-; cc~b' o cr -nd b.-,uldtca-. Th rm~trial
'2pe-.- C U3 t Z .0 %n :c.~. DC- cnO'rally CC VC .It is 1,Pto 19A

.Loot th'Lck :i--d directly cvcr-lics 1bcdrock. Cutw-im-h alco occum. in both
Wlzin thie foa-nciation c:' the dike.3 Ti~r teria). inc lii e. cc)iTct .tnd

jenriou- to very pe:-vico sands and gr.-ivels: to a dtmth of over 11 foet.

!'zck in the fou~ndation cf the dan is up to 6.5 feet thick. In the foundia-.-
*tic-i of the dlike up to 5.O feet of miuck wa:z Probod.

In ccontrart to the hcnof-cneous glacial til-l overbu.-dn, the bc~rock is ---0
* z.'utuzal'; or~exaz-ut va:iatle in tye -id quality. Oliveriazi granite
in-,rudos the Akr:-,inoofZ-aC voicanics a-t the dan-, Zjite.

Theo 0JAi'rian gr-anite iz a we-ikly foliated, pin1k to gray, reddun to coaroe-
- grain~ed rock. The princapal dark raineraJ. is biotite, whdcc constitutes

only a fcw perc.~-IL of thie rock. Pink pe-g Mtite with occa~sional. graphic
intorgrowths of quartz an,-d feld-spar :ire associated with the granite. The
Dognatites rarge in size from small dikes &',rd sills (defined by our shallovtc
bzcrkn-gs) to larger tabular bodiez (greater than 25 feet thick). The....w

* granite ai.d pogmatite aiT. hard, soLnd ind durable.

T'n kxr 'K.ioosuc vclcanics include biotite grliss, biotite !schist and biotite4 :,:
h cn,,b Ie-nd e s ch i st.

The gneiss is a fine-Zgrained, dark gray r'ock consisting of quartz, biotite,
-1aci oclA..,-e and potzzsh fe"Lds--ar. It is generally well foliated azid has a
£raocntal textu.-e. AL a r-le the weathered surf 3ce is granular, friable0 0

and disintegrates rathor readily. 'The u-nweathered rck is apparcntly sound.
There is a graxiitized zone urithin the gn~eiss in contact -wit-h the Oliver'ian -1
g ran:ite. T7he more schistose rock is deepJy v-eatherod Lnd deccrmosed.

The rock ztructure strikes N~orth 2.0 to .3Q0 East and dips to 300 SouthezLst.j-

hC j
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Xi i ts :Cio in th e cvn,-,i Z-~ged *Qt c :nn ~.;cn of :h c-r-n
c- H~r.ph~c.It is 'it.n he. d scctca .and r it-~l l-td _ ctcn ofr

* the EladPhysiegraiphic ?rcvince,

* DraL'-nisg fr-tn- the northe-ast fakcf P1.~ Crfccent unanfo=L .r cho-4
Brook which flows past the rcser-voir bac7in. nla rre ,:I.nd Su-z rncar the ..
watershed divide. The dra=inage area- on ri s 6.5 :5q-&,rc u0~s of
w-tich 5.7 scare miles is diverte-d from 3ericho F-cK. Cnie-tl~tCA
ti-n in a mcu.r~ainous area has cre3ted a a>tut. r± nel a rc- crvoir
'basin is without a correspondingly large dainage area.

r E:cc-_t for the arca cf the swam-, the ovetu--r~cr ccnrs1F-.r c-' glac-31l till L
a S g rc ura na.:-raine . T225s til-I wac carricxi nd -nt.c~ca .ct
dcpositc-d ' 'il the icc bec L7_ sta_:n ad nclt c-d. it h c I nt-u ed tn I ir
an:d rctreat cf the ice hEeot to the ncrt*PhwCst, a la;r o v.ol~re cf gla-cianl
n elt,,;j--,t er fwdover the w-atcrshe-d dcividc. Thics ha7ge gla-c'ial river enterC4-
the vxater-shod at the location of the dike. It flo-,,ed throahth area, Of
the urland Ewam--. CA in a cor-,lex cycle of1 clclfu~ rosion and
oo-Pcsition, it created aLnd destroyed a ter-:ora r-yglaci_- 11 y c'Icut the
s pec tac ul1ar 'pothc7rt at the cutlet of th'e owu. heni df laciatien of the....

ae cctle-_e, the gl.-.cial wte- c:aur-e '.sas lcf. hi -i -d vir-tu7ally
dr-v't  on the werhed di ide. S-'n-ce iz-ocdiate po-st Gl ci i ti-.e., :.o'14U

* wat'er- that flows L-.t the pothole reu-ul-z :rc rcc; I in the basin41:
and vunucual f lood Ilw whch Fpill cvc- fron Jcr-.cho Dre- c L to the

,~ad s-z= I :n 7-o re recent tine, that is abu 0v - rthe area
Wa3 buime-d over and rssch of the topsoil was lost to sheet erosion.

Dce _-cetcr o-f thle basin is e:>fraely b_^udery. Very larce bculd:-s., 50 1
U o 150 cubic 7LaUs or so, are coraOn. ith the eYce-sti'c. of the tc~ogrraDhid.

*- higQh featurcE in the vainity of the centerline of the da m and the closod
* high fetr norh of the energecy spillway, he glacial til is Ccncsal

thin or 'bert.Ths till was scmncuat, w;-ter-worked at the time of deposi-
tion. L en & cs of' cleanr, sor-ted sands with obscure stratif-1cation and flow
struscture aroun-d cobbles occurs occasionally wi thin an othcerwise m~ssivelyF

-a trctrcd t Il The tilis rather homcgEcneo u throu'ghout ta he ar. It
--d Z£ soil with 20 to 25'A suc'-anF-ular grav.el to 3 ichcF, 10 to

!C:sit.l& cc arse sa::nd and 55''* f ine to mvdiam snds. It is cnly clightly
rss ca lydense and souDriu.The coarse fraction, c-cce VT

c Ior :'coc =_c:al C 6,- ec-cs od gravel particle: an-d cz-bblcs, is hird, ecLnd Pund
d -,'L Ie. 7 4cin fra-ction is ncn-plastic &7nd has no dy s-tren-gt.h. The --

till W~s ecvtdwith difficulty due to the ccbles :d:-r- and high
u~rccnt~geof gravel being held firrly lwithin the hstx ri matrxi

rlativdv dryv and hcsslight iron oxacec canantation. The upe f c et *

-- till (uulyone foot but up to or 6 fect de-rn7r on the amowit (
*r f st glc al -,nd rcant erosion) contains 5~-3to C in ch, Z) - t

LaL-nh~d 1 12 to, 18 in-c-h rocks. alnr t he urf-hcn till
c ta i-Inchrk-co ccn. tit,.tc 5% of the toi.0c o cb yrI
ludccr: c-n ccu-r avwh cre in the gl icial till cvc-turde:.
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;O.?: This site in-;clves construction of the follcving:

(a) Di:c, 1,665 feet long aid lJ feet high, alcng

U the watershed divide. .! _ -_

(b) Diversion and flood way to conduct Jericho Brook,

5.65 Scuare miles (3,622 acres) drainage area,

- i Lnto the reservoir baS n. ' l I

(c) An aq ueduct syctc- to maintain water quality

through circulation in the reservoir basin.
.. ...

STIOFL.GrB ALLOCATION

0o__1 Surf'.ce Area Denth at Dzi Depth at Dike

(acr-fcet) (acres) (f et) (feet) f "

.. .o-t pool 5 3 --

-ccration peol 1,257 135 25 ."

Kd ccdu:iiter nool 1,L17 174 35 Li

I.. .. ... ... .

;.:. !. ... _... . .

o .

1 I
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NOTE: This site involves cG,.';trction t}ie fc1]c-,ng:

(a) Dike, 1,665 fc.,' long and l feet h4.., ilcng

the watershed divide.

(b) Diversion and flood may to c,.i 2ct J_. io Brocv,

,.>6 square rd']es (.3,622 ac,.) drLi. ,,c. area,

into the reservoir basin.

(c) Ak aqueduct system to maintain water j:(1aiity

through circulation in the -eseroir 1'.....n.

SfOIRAGE ATLJC.ATI0',:

Voulme Surface Area Do;--",i at De-: Doth at Dike

(acre-feet) (acre:) (feet) (feet)

Sediment pool 5 3 ...

Recreation pool 1,257 135 25 --

Flood.¢ater pool 1,417 17h 35 4 "

pD '

C2

[ -.- _ _--. - '

SOIL COhSEF\',VTIOH S[IA ICE
OF
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The site 1:- located in the n- c I c~rn
New Harrochire. It j - ,7 t ~' -. I -,co~ of
the lNm7 England Ph2,.-s c franh-'c

Drainare fr-on the n crt' i ,Ist fl I, f n fcr>.c Jericho
Brook which. flcr.;s past th~ e ' ea he
watershed divide. L L c&~ _- ~"e "§10:, of
whi ch .7 :-,ua-e ral s i- d fc:-' -1 e nt &I glac4 a-

*ticn in a co.nainous area ha,, crrPat'ed a 1 ng. a ae reservoir
basin is without a corr-es-pcndi:x{)yl iar , (L <a""-

* I~opti~c ho rea of th',e :nth-- cc.: C",aca tl

dcp~ie thicc: bea-su-,c'o .a: hinnin
ana ~ I IC L: _ hL tC' .Ceet Lo t>; E' ~ flcia.

r~eiwa~c ~ ore ~ ' c'>&"-' s~arrl-.r enter
tCe'wa'C' C" t Cl 1 n' Io's the &re: of

thpa:;c uc Le' Cc-ce !- cros 'on a-nd
d ns it, i t c Lt t c t d " d at~ *'u e.- a -.. ca-t the

)ectau_ Lt --'e ea,1 ct of 1 "ato.- of the
are-, wa, c1--:1ua v'r l n virtually

* dr-vc on cccra. C a 1  r he only .
watr ~'_ ~ cc zt th ar ::u' r- c -, i te basin _

anld a:uua f-iood flcv_- -hi-h c f,111 ove'- J'" e r- C'- i' c the
Iradwar nrrc recent tin -a', : o-t 70) y,.rs go. tearea

*Was burned over and rnuch cif the torsocil w,, IE~ t.c eros-:n.

The 7zer"_-rter cf the ba:-ir is cxtrcmrelv br'- "y 'rnxT 1e boulders, 50 0
to 1< Cav'c yard Cr _3 are cc7,,. W, il e e:-cc' u c.1 te-,e tcopographic
high featurs: ca tn v - cf e cc1 I oatdn and athe close-d
high fetre I:rt L f:eea~ ~' t -o 1 Joltl s genierally
t. i.. or bmt. hitllW:cK thel t c. 'f deposi-
ticn. Lees o' zle~n srted i, r;c.'o s rfi c t o n and. fl.
s-tructu.re Lrucaad Ci12cccur- ~ccL: on- i. ate~s masvl

ct~c cdtill. 11 1 L, ~ 'g ecr to o& the a-ca. It

d '-1 h G4 ~r.,%--lto 3 in , ,10 to

flci,. U nd dc can.: d " -nerv-o cc:.!, e -rcton, except
* £c'cc_ dtc:''! ~ gr'c-""C cd ,)r4.cl(, col~lu, i 'ad, so-'uraand -

6 "rable. ' ''ne a! "C*_I ff- nv '>'-engl T he

f uaiv r f c h I d r.di~ x. th Ison
1--, 4c ' ee

Cf - 1h and"'l rtr' 1 VmroC e-' C -c rcnte ,ou

±na.~-1? 1n 'n ' nosrfce till

L c '\c. C., C Kr c uL c y d
~ ~dc.c CcUr nw.'.er in v-''~

__ __ __ __ __ __ __ __ } SOIL CCVNSERV4- ICI SE I v vI C

DATE ______



The outwash material between the til' .'.turos in t fcu.: .1 of the dc--Yn
includes sands, gravels and openwork cohb1bes and b]'der:. )is material
is perrious tc very pcrvious arod is geerally csn:.c;. It iu to 19
feet thick and dii'uctly overlies bedrock. Outwash , r!o or" in both ..
saddles in the foundation of the dike. This mater-., i.cl !- co.nTact and
pervious to very pervious sands and gravr'ls to a d(; t!i of -- _r U feet.

Muck i the founda-tion of the dam is up to 6.5 fec.t thick. In the founda-
tion of the dike up to 5.0 feet of muck TTrs probed.

-in contrast to the homogeneous flacial till1 overburcr. , tYh: ~&okis
structurally complex and variable in t L,-, and qualy. Oliv 'In granite

intrudes the Anmonoosuc volcanics at ,,. dam site.

The Oiverian granite is a weakly foliated, pink to tray, r:.:'Jin to coarse-
grained rock. The principal dark mineral is boi, ihich co..titutes .
only a fmw percent of the rock. Pink pe-matite with occasona] graphic
intergrowths of quartz and feldspar are associateC ;Tith the granite. The
pegmatites range in size from small dikes and sills (defircd by our shallow
borings) to larger tabular bodies (greater than 25 feet thick). The
granite and pegatite are hard, sound and durable.

The Arn.onoosuc volcanics include biotite gneiss, biotite sc.ist and biotite-
hornblende schist.

The gneiss is a fine-grained, dark gray rock consdst-ng of cuartz, biotite,
plagioclase and potash feldspar. It is generally wuell foliated and has a

frag-icntal t..exture. Az a rule the weathered surface; -_s galafriable
and disintegrates rather readily. The uinweathered r'ck is a,,parently sound.
There is a granitized zone within the gneiss in ccr.tact witn tei Oliverian
granite. The more schistose rock is deeply weathered and dcccmposed.

The rock structure strikes North 10 to 300 East and dips 5 to 300 Southeast.

.01

REFERENCE: U.S.D[PARTMENT OF kRI8L'E , 0. 9 9

SOIL CONSERVATION SERVICE

S H.-T . ,F

-A DA-.

1.......................................................



-.ki 0" -" -r

Frc. October 7 to, j;:v~nc A~~~ ~ -yrd b1.b moe :'

and 3ater-,Millr D-6 Vbul>( -.5:0 w-ro ' eycavatec )j I cs I ts inth0
4fcandatfon aruea r-:' thne dnm.oe'c 'Lr-ovr sa wnvs)

add'itio-nal te, t plits were excLavuted f rcr-. AuE-7Lt J. to Au-,:st 8. l;67 , ':1:ng
a .ohc Deer !ba c 1:>, u ( o-1 jT -3 0) an d Cat eri-lar 'D -6 bul'Llzoer. The
additio.--il ts tsWere clhs in the fou-ndation and borrow areas of the
d.'ke, "he area bet .ween Jer-'cho Brook and the basin, and emergency spilllwn-y
a rea. e

The cr'iin~~:~-so.. 2 b14s. ttaig 67L feet-,, was accc=nlished fLran-
Y. . vC- "12 .:. U -n dril'l rigs -- Acker R--- be>i

dr ve. hnd f uI L" hp ndS <h hydraulic, 28& h.p3. with an Oliver
0C -L tractor.

Thirt een (- ~) 'e d-is tu r.bed =p of i, ~ve been submtted to the Soils 1Lab
for tent zo:I cerelt:.-isse 75i feet of NX core from six (6) borings
havE- als-c b)ee-. cdf rabi!lity tests.

RQDATCM\ OF TPTT; D112-

Lef Lb ~'~' tC-n of dan to; base cf ab utnent)

Fou r test v t (TF-l. -2, -6c1, <03 an d three drill holes (DH-1c, -16,
-17) delineate this feature. It is a thi-ck deposit of till (26 to 27 fCeet)
v-hi ch t:-in t.o lU feet near the topD of dan elevation. 4

Tes-t pit's (TP-1 . -2 -601) located at the base of the hill on the upstream
side of' t.he feaLture, encountered bedrock a-t 5 to 7.r feet.

In test Pit (T-i 1.5 feet of the bedrock (biotite gneiss7) i,.as decor - c!ed
and el>excavated. In tces-t pit (?2,the b-',iot rneiss was hard a-d
dur,'-ic( from the s-urface. The -water level1 in these -aits is at the surface.

* Th-is overburden is a rather non-discrii:t bculdeiy, till (SB-SNM, SN and ii )
w ith a foot of surf*ace muck. It is wet, loose to firm and pervi.ous to se-

* L il ') le Di-(,-7) t do)wn thrcour h the ton, of the feature,0
e ~ ~ccts~ ~~esecUom f 2NM tl h 15 2-11 T--l, cverburen

(0 "C sry v s and genera lly -:I->oc-os.T drill hc>(P-i
c v c 'r : cc---red no waer n o11hle 17Kl? ,h' 11 eu or a

1Co t JL a vo etsszcone f-cn 1. to 20.0 feet and the followring
pe pa. l ty test reuts were obtain3:
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Text Dei)th Casing Size vi.L. Head Q
~~7Y(ft) *C _F T -1 7 TL 1-)

10.0 10 10.6 -
20.0 4" 20.5 21.0 12.0 ]2P 1

20.0 b" 18.2 19.2 9.0 103 2/
25.0 4" 20.5 20.5 0.3 3.2

I I/ Turbulent flew Q/A = 0.3L fps S
2/ Turbulent flow Q/A 0.25 fps

In drill holes (DH-16, -17) the water level is deep; i.e., 21.L and 20.5
feet.

In drill hole (D"-15), near the top of dam elevation, the v-ater level is

shallow; i.e., 1.7 feet.

The bedrock includet- pegmatite, granite, granitizeci biotite gneiss and
biotite gneiss. With the exception of the biotite gneiss, ci-:ch is1;htl
friable along fracture, tl-e bedrock is other wise rhard, sotnd and durable.

Summary of Pressure Testing Results:
D.H. No. Test. Secti-nrNX Pressure Loss W.L. Head Q K

C 151.0 - 16.0 less than 10 1.7 54.7 none --

15.0 - 20.0 none 1.7 1.2 none --

20.0 - 25.0 less than 10 1.7 52.L 7.2 3.1
16 26.3 - b6.0 greater than 10 21.L 67.L b.6 0.5
17 31.0 - 40.0 less than 5 20.5 66.5 none --

Test pit (TP-503) 7€as dug into the steep abutment slcpe in the dornstre.- ."
section of this glacial till feature. The upper 11 feet of till is t',TAca!
of the feature; .e., silty snuds with 5% hard subangular gFt-vel to 3
inches, l Jt silt. ncst, dense and seri-pervious. The sect from 11 to
1i feet is a wat.2.=->')rked inclusion in the till depnosit. it is a silty *

sand w th 251 cc: rc'_e sand to ? inch, 20% silt, wet, dense -.i' per:io.s. "
The high permea9lity rates in drill hole (DM-17) probably czcarred i, a
s rL lar T-Lteri a! .

n (bett7-.en base of abutments)

This area wai invesrtiated ;--th four test pits (T!-501, -5. ;-, -605 ) and

s:x drill holes (1)I-301, -302, -303, - 50', -505 and -18).

is 3, r .as ef enively prcbcd e: C-f.Lt cCmt -so. P-.re 9i
s . , 1 :c,'" average t'hickness I. feet. ",. bin t0:, c - idth .

REFER[E cE: L'.S.DEPARTM FNT OF G tG!, TU ,E

SOIL CONSERVATION jl-iVICE
2 /5 ~~1- 1 1 7  s ' 'I SH r ' "___" "I _'__ ______ ______.___-_"___ D1[ _ _



the propased embankmnt.

* n~7o wyater l L-u s at or ncear the &r--e

pegn,-atite, rr .-nhic gruLe and seebo.~

c), eTh ovrbu:'du s im t~ 19 -fe et thi ,ck. It cc-.:ia of' .fl ci
* ~ c : _th lK c si- 1Lt and 1,, grvl 0 ..

an i- -.n in d sabrcundci cobb!>,L: ic I

* ~ anca is a loose zaria yarn 1.xrici. 1-e

T! C It- .C va e0s i typ e i q,-, caliy. C re s c:

~~c -c:ovt.1 . in~ U t..hobI55
* ~ ~ ~ ~ T! IP r(.os r e!vc;e occr:c ntu "" h

let DC ' t2 D-~u bOtit.e ,n-_i-a',. In 11hl ( )OCc
das i verl 1.1, 4wc.L i n to the b otit e ciIs s betus two r, - rr-7

P Pdc ca o~a t ed i r t r,; t p i t ~5 C I §) In i, r *t ( r)I_

th e bedrock fc-. to 8 fis L caner cut in desnv-d ro- r ~
br-ke cio-yr Toa s soil a-sd z niin anfi Lab of ers r o~i~S
ir n su d_-rrscn. !..iuch ia-ter fasI owanj tYL zruun- t bCa' -

(bitiz ~-eis) a 5feet is had nd frac-.ured. A'- 1e_-t (P
t 1-,'t b.t It e n T)iSS -,J QOs eoCm-nosed and easily excavated £r f cct
At'_ feet tYi, rock, is hard.

LC P 7b1tvt~ in the T oebundjen :ire not in-1iicativro of oc ,,,l leak-
agLt'- 1-chth variabole, iall"uvi .u-n c uvh rnatc- al. Th c _Lili1 toC

ro-a c _711r i, LVe tes,,t rea2Lcts a-vi Ld gL~cn flows.

so Cr c..:2§ vo' h bedirock hindored or precluded pa~ue{0211

(I ks:c-u_!,.' eater thec cored r sC-
LLcJ' could: 't be sea.tcd at' all.

4 r- c ca-- be :etd frcm Co~
c.c,.,....-1.-.1, lbe : ozted fro- c t IK 5

.c':,,r,-, o *rp:tbe :seaLe-d L2o. (

*.f~iw§. m :'-re Sctdata w c,) cbainod:

S 0 L C ONrL PA T I ON~ $V ICFI

SE 7J/ WT IF
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. .- " 0 Tc i - 5 c. t .) 7 -' ,X) Pr -s ,r-i- . . -r" o" " •- " " '- - -

f r. -to Vi/r (fb 7171 :7 ( ,

303 20.5 - 25.5 greater than 10 2.1 L8.2 0.2 0,09 -0 .
25.5 - 29.5 less than 10 2.1 L6.1 none --

504 16.5 - 21.5 less than 5 2.6 L8.6 non --
21.5 - 26.5 less than 10 2.6 h8.6 no

505 20.0 - 25.0 less than 5 0.0 L6.0 non . .
'4. - 29.0 none 0.0 L6.0 none --

29.0 - 3L.0 none 0.0 L6.o none -- -
18 12.0 - 17.0 less than 10 0.0 3L.5 none --

* An occasionjl nartial loss; of drill water was noted while ci-ring in drill
hcle (IA-16). A terporary artesian flow, estimated at 2 w was noted
from 15 to Is feet in drill hole (DH-302) and from 37.5 foc't in drill hole a* ~ (Di-1-l).

Ri-ht Abut -r: t. (base of abutment to top of dan)

Except for t.hie 'i~7h topographic feature investigated wat.l drill h.'e (DH-19)
and test pit (7P-7), this is an area of extensive outcrcys and very thin

overburden.

Te:-t pit seven (TP-7) was excavated 11 feet into ven. dc-.fe and irnein'icus .
till. This material is a silty fine to nedium sand ,with 2,< silt and loss
than 5% gravel. There are occasional deocmosed and hard -ubangular pinkK grahite cobbles to 12 inches. The drill hole (DH-19) e:ceotered sirilar
soil to 27 feet and pegmatite was cored from 27 to 52 1eet. The everburden
took no water; and except for the test section from 37.0 to 12.0, where
packers could not be seated, the bedrock took no water.

The outcrops include hard and durable pegmatite and associated graphic "
*granite. Relatively hard to highly weathered bitite gneiss outcrops between

sills of hard pegmatite in the channel bank.

Test pits (T1-9, -11, and -13) were dug 2 feet to bedrock. Test pit (TP-O-)
was dug to reft': al at 6 feet (presum-bly bedrock). The ovrbOurden is
generl>- a fin and pervious S 1 till ith 5% hard angular rock to eighteen .

- inches. In t..- t nit (TP-l0) the watc:, level is at 3 feet; in test pit
(T-l_) the water level is at the surfi.ce.

Test -)t (TP-L.), the hifhest excavatioan on this abutnent, ws:. dug in an
cbhcsrely str:.tfed till to bedrock t 9 feet. The n'-tcrx::! is fir. and
ic:-;%.._s to oni -serv:u: . t includ,, silty EanC- and a: J/ silts wIth S

1.ec.:ots. cf v-d.,n to coar. e sand. So'c" boulders to one c,,,- c yard were
::craed . water level in Ncvembrer 1C6 .at 3 fe In U

jiroiw. tprvn r,)irurht to the surface by running test pitt 1: equipment over I .

th ,:a kf lrd it* ..... i. ....- .
S. . . * .- '_."- .

K[ IR[NC[: ~U.S.DEPtRIMEMI OF t.(GRW.UL1LRE I ,,I( O
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Thec bo-drecc: Qctcrl c in these-( cxcaivacit o_: includcr !;hrd p;<mTrLtit*..

1-1L lip: A '~ IW i' ->'.7 r I ~2

It is throuwh thi-s area that Jericho Brook trill be ddvortr-d into the
reservoir 1,i. iA at~ueduct system, as alcng: the brokc-n profile fror.
test Pits - -1 to (TP-P07), may be ccr-tr,:cted to mai-_ntain water cuality--
through circuihtion in the res-ervoir basin.

T, - -F, -C. -D. -,-)hard and granL&2 tbedroe, c~ 'c tite
C WZc'C-Qatcicths2 .5 to f -eet. c

~..riz1-1 wi~ 20T 7i11, and lessta gravel . The
or~: ern-rcdiately Lbcve the hedruck surface. In te1cst pit

(N -- rh-sT_ dc-,nsp oftelttrdnits, hard, pink granite was
c Lnler'u fet

ale 1. 9 03) encolantered hard bedrock wat-ar, .5 l eet of

nc:S n , --'cIt. Teit s K) were dug
ecvztrdat the b. .- ft_ pit _

( ) c-Nrburdc d-, --iev~sad cc=,ract sandselv and

! a.-.d .- ,- ~~~~ ~ ~ ~ ha f-3C:,- t _d L 't - hard s - -L r t c fub rc-u iar to

:_~d bedroc'k cf tt- 0 ,u-o 'face. The overburden is
tsL-,,C- of ru bo ucra., Laru *vez- , att S14 soci 17with Sli-75

c .e vcrburtvn hald . u ord ang-ular to sub-ngalar

I e t' re otIt gniss corsegr--iiedf.-aniLeand pegmatite.

ie. cn .-- KKIhrou,-h t he hig-h f anc-eture, demonstra.tes a thiLck
C, c -f I D r ill 1; Ie (D 1ll T c act -7-rated LQ feet rli overoburcn.

- rfe-a -ow e - cccevaticn hn e swapm. The
hi br a &vcQ's '1cr cconric on of the borine,

0 , :h e 1),- 1 ~ C., L L cn c. o, f lodignent
,,,eared is cc n c 7 i c )--rock T~e Thc ov er -

-lcite I e.~it W/1~ w 1  sil
-. '' -'''-~rraus d c ~e cs:ri:

(:,.-. -.cffi r c:'. cr-6a dt iceann a

Lc C',: -:' c .- Ia c-l 3:> :bangLare1

SF t T5 I C JLT UR L ckhwlG NO.

SOIL CONSiiR ATI 0H SERVICE
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Thre numerous h:ad, zubangular surfacc rocks in the above discussed

areas, Wit is

35 cubic yard per acre from 6 to 15" in size
173 cubic yards per acre from 18" to 36' in size _0 0

plus
rocks over c.ue cubic yard as notcd on sheets 2 a-id 3

E-2,22KCY SPILDJ]r.Y MD PHITIARY BORROW AREA

This area ha, many hard, subaigular surface rocks. There are 53 cubic
yards zicre frm 3 to 18 inches and 311 cubic yards Der acre from 18 to

b. ir.c. . uldc-, well over one cubic yard are omcmon. Much of the
tonsoi] ;, t. arei has been lost to shect erosion follo-ing forest fires.

The upper .'(W feet ef t.e tiLl (usually -1e foot but up to 6 feet) are a
more rock/ ;cil. The overburden is othemtse a less silty sand (SP-SM)
,,rith 2 1%, rd, suban -ular "ravel to 3 inches and 10% silt (i.e. non-plastic
fines 17v r:, dy :strcn:-th). This material is light olive-tan- color, only
slightl 1y t, very deinse and semi-pen-irus. It contains 5% hard subangu-
lar rocs tc 18 inches. Some of the gravel zcCd plus three inch material is
decor,'cc. cd. Occasic;,al large boulders (sompe over one cubic yard) occur
writhin the overburden. -..-

IN PLACE TEST DATA

TP - 205 @ 5.0' dry density 118.9 #/1?3-
L.6% moisture on - 3/V•

TP - 207 @ 5.0' dry density 106.2 #/Ft
4.6% moisture on - 3/V'

The foilofcfing particle-size distribution curve (field determination on
dry sieve) is typical of the borrow material: S _

- . -

PE .P4'AP 7M EMIF h, CULTURI DRAWING NO.

SOIL CONSERVATION SERVICE

SHEET_( OFZ.ff

S -. .- . .



Tho under2.yiu'- bedrocck -cnorally cc:_;rts of h:ird. soun~d mO- durabic,
w e a!l fol-ucd Oliver:.i ralnite, h,::rd granular tex -tured biotite
and. ocCLcasial highily wcatacred sa~:

Exceptdions.

Four feet of bedrock (biotite Cneiss) was easily excavated
frco.7 5 - 9 feet in test pi't (TP-211)

Eight feet of very soft bdotite-hornblende schist was cored-
from 10 to IL': r Corc rec:overy in simailar matecrial was -

very low.

mnere are nt, bedrock ot'trr i n this- area. Surface rocks are common but A
.iey are not as a: a,~o the dam. The areal extent of outwash and

till maeilwas detler-' red in the i est pittinFo Turog-ram,. The vertical
L~e-t of these materials a-d the don>h to bedrock was no' de'termined.

Exotfor 4he -irea of the saddles. thie overburdcn is cla cilal till1. Un -

to ee-L c," ,2uck was Lprobed in ta so' 1e The nery outws' e
stscnsist cf 0C.5 to 2.C feet c-- contact and seri-pervilous gray SI. soil

1 1 t-- hard. utani7,ular to fs,-0roundc'd nrvloe com-tact ano,
ntou SPw. nd GP-G:' soil. (Lrrahadrude '-vels to 3 inches,

5"il and 2%hard, rounded cobtbles and bouldcrs to1 nce) The wt
le ~lI c n-ear thesn~e and te itwalls were onvtnE. In t e-o pit.;

( 7-17) the grcound iwateIur was a bricht~ iridescent orange color.

Thega t- 11 in the fou;ndation and a cetborrow, areas, is an SM, and
~it '1 n as 10 - -ard, mbarn--l to 3 in.ches and 16 to

7 sdense and fcmi-Dcervicu!7 to Per%-iouF. It includes up to
? .% hryl sub aular rocks from 3 to 24 inches. S

i: te in-= ros oversize material includes hard, subangular to sub-
roundiied reck as follows:

lOX 1 - 2W'

SOIL CON2L ,:VATID O Ek'V ICE
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FOR IN-SERV f J, iE OTIZY

COM=E7S IJD CT.US oU-

1. Sa Tsle 2i. and the correlation samples (namely: L.I, 59.1, 207.1
and 221.1) represent our fill aterial and most of the cvcrburdcr at
the site. This rnt.erial is relatively dry (h.6% moisture), som.nt S .
cemented and difficult to excavate. It includes hard, subangular to
subrounded rocks as follows:

3% 3" - 6""
2% 6" - 12"
1% 12" -. 18" plus occasional larger

boulders

This soil in-place is dense and semi-pervious. Most of the cobbles

and boulders are near the surface.

2. Surface boulders in the borrow and emergency spillvay area total:

53 cubic yards per acre 6" - 18"
311 cubic yards per acre 18" - 36"

.. Surface boulders elsewhere on the site total:

35 cubic yards per acre 6" - 18"
173 cubic yards per acre 18" - 36"

4. There is also 4,250 cubic yards of boulder rock excavation within the
grid survey (See drawing sheets 2 and 3). JR

5. Core material and quality drain fill materials in sufficient quantity .. -

are not available on site or within reasonable distance of the site.

AT ThE DAY

6. Sarple 7.1 represents the overburden in the high "topo" feature that
crosses the right abutment.

7. Sample 21L.i is similar to the overburden in the high "tcpo" feature
along the left abutment. Saple 503.2 represents a very pervious in-
clusion in an otherwise semi-pervious abutment. 0 A

8. The foundation is wet except for the high ground along the centerline.

9. There is up to 6.5 feet of rmck across the low area in the foundation.
The bedrock surface is very irreralar in this area. There is some 10
feet cf near vertical relief on the bedrock surface. There are outcrops S •
and bedrck was cored at depths of up to 19 feet.

'. Thle cver-':r'n acres- t.-e low area is thick and variable in type,

-tr.....ga.. ..-ea-bilit. Some strnta i ti.in this out.:b are obor=ved

0 F.R,CE: LI.S.DEPAP1I4 NTOF AGRICULTUNR[ G

SOIL CONSERVATION SERVICE
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FOR Il;-kVTCI us:ICx_:

to be very pe-ri us The n.:t. TOOI 22r- e,.1 1':'Cem;n '

repro: ents the finer gradaticon cf thev.';be Itc2U

II 7he bedro-ck has cverai 1 adequao t:-ornh ekg rat es
throug-h the bedrock are minor or ~igif ~t

12. 'he - iny surface boulders. The o -:de Jn renerall- S
1,. re-preLsents most of th-iS r&~u leveTo a

or fe ab~ove tLhe hiard bc'udrck s-urf cc

P) . r rcmrcfsents a uite-d area of per~vic - ci_,-r e-gr~_e c oil

T ,) 1 C of c h e d r ock cr -t ,u re d toc t r- to c, t c, beod-
11. C r, armcu:t of-, hi oc, a" Ln Ti 1 f ect)

a:(> to kt feet) , cain be eccxooooi"c as c "

15. 1:~- d 1,rrcw iv availablo t o the vmest o; ,h 1 (c See c. T 1C 2

16,. Te:--tieand 1vc-n 'ritearc, Vt~s- : le roco. The
zc'to recv a non-durable, o..crns c. Thc' _ r'ccl:

types can. be selected or rejected for usec as rpobyield e;':a-riana-

17. T1.e s e I-ct c, n o r r ee4(, dcn cf the bictite 'ciosfr -ase as r'Prap
,-ill pr-esent problemsi as noted:

(a) Where granitized, it has the hardness-., a:d djrolo _,_._t~ of th'e1-
granite. w

()La-hre it is hIa rd rind gran1 ar w-. fr ' oaces o r do-
cr -d ~c o -cne us~ a h -U,~ n>~.i,~ n

A'~ra.%d~~& tests xovassist in thie dec-Lsi~ f suit-

xY.u: r~~ocenter.:d at DH -15 rs c rc: sacc of Mcroob, rn
vt C te ", ..ot o f thi ore (Do-e ' 1 *i'- e~-n)

~.~.:rrree~ ed'cvsa-roo a1. i crrla*e orte 111
(tee ,:te 'byn 1). o

tt

ul.rp~E~c $ICTR



DI KE

19. Av-ide frc'; tLe two Iow saddles,, the fzcai .Jbcr-. c4:1s 2,rc _

y a.:r:l 1 3 1 and V) -*-

e'~ev-' id dense. It correlates to the fL-lll (See_

Ip tc c f-. c' ck wt.,. pro-bed in the, low.. -- t, E Cdt reat' Ic

twr I: I 2 f of' coimact nd :.-rmsrz
Ic or c Ct id ver.' perviou: '- e

1' rroundcd cclblo tboi1c'.: - 1

.1 t ''rock i.' , assumed deuth in re- tI C:

uf unno".m

S~~~ ~ ~ ~ D "IS

SOIL CON",'[ RVATI N4 I< ~ CE



tra multip-'2e-rurpo~a flood control -cerea',. 10>,,

in ecrltn, e apste

C ;2Qg -am

C4D' I'l -,, ca

7: D n r p newasch ,senfc r e-~ f' =E

'd tO " ,'e aAt 1.es n-

a.~~~~C ec-'edae

r-t. cetef c-' -,w - f u 4L I I U-C.,

1. o atfe o i thautent th rooxze ct~~ ouoo

- 77 ~nm- 2 e on of fee,-cud cu-f

lout on the fonddtion

In hc. f ctQrn~ ad 00cc: . So
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.1 FOR~ 171 2clVICE 'U'B On'.Y

tir - - e water t'_-r'ou7-hout. the site if the Jericho
Ll 2 - to e-nter t11-e recreation pz ol L-1 t C-,

V ~( > ~~ l ci o 1 ~ e .c oe~~or- . .'luw L large Las' pocsilu (e will be divert'ed 0
IiLtO t'.e 1.>'.. ac" fllr Upstream ats is '~~be

It ~ ~ ,, .3ci :.Ue t this water cmall'ty cir :on wil11
be~~ C::i~l c (-) c mlcnd u cting "low from Jeicho Lro )k

t c, a p1),-) i7 ;pstreL,-, of the dam.

K E E twIN 0

tk S EN E F I M A1.L NT OF AGR IC- TLG; I
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W ~ill 1iC Su" ;rt to i. eLd2 flood t m
and. --o iead durlnc, no=ma con1. i. Wa. t Isnticlpated thatA
no uri(ua dsign measures al-e ruqui-red.

The ol ounclation treatment rc-,uir-ed a7-poars to be the
relmoval of thio muck encountered :fri the two saddles.

c,.-c,--off wil be excavated or 4 feet iLnto the ground to
PCe .ra e tir ougn tbe zone of frost action.

* DnI:' mesuesare expected .o be accarl ishe- by selective
rlawrw:..Curasn:::~c'~aifro .he saddle -n t.e coarsest

er: ~wmaerilswill be ,nIaced in L ontra- blanket
200 >lu aue, a .nd low arawhere uhe dike is subject

to eat s-, hreaLd, oversize rckts ca-n be wasted on the-
ecu taface and toe of the structure.

rr~ ideslopes for the dike are j1:l both upstream and

f-do eorrow material1 Is available for construction of the-
h orogaphlcal features located both up-_0

C- -Wr.-zreaz of the cent'erline. It is importaPnt- that
_ eas uiscd are dress ed and neatly graded a-nd pro-

pos 1ve are inage becnuse of herecreation involved.

± _c ons rtclude di'.er-.Lng ,,ate-rB from one water- --

-. fcre. the se of tis saddle for an-
L~,.1~ w -'I not be allowed.

4s riP recuire to ddivert a nalor portion
.Is r .ela 11',V 1 e conc-mi ca1 s te._

,,,f--ce 0' cro-2s and the i~rregu-,lar topog-raphy
r~~d I~so wilInvol've rock excavation.

* I>7 ar >< cde~odec~ro the motecomomleal~
c . .. -> du'o.me rrzgrev .-: CEpt

e:c n Is eaete 1o >e a wCsi _Vow~ *1

~-~- 're s e~ r r'r--. pc -c e-

.r L L c

S~A i L ION S[~vICE
/3 ISZ_ SXE[ OF

* 3 33 3 S 3 3 33 3



FOR TU' r2J77V . TJ2 ON1LY

if the quanti1ty of' oversize is Icca~e, a zone of. riprap on
the 1o,.er inrcmfac~c of the dhorn will e~ called for. Azone
of this naturle, particularly on Ter17ght v tea here the
dam also serves3 as aL- di fo ,h e~h 'o iesop
would keep the6 face of' the slope from era: urling. flood

*flows. Ledrock ex,,cavate.d from.r t.,ie em e r,-c spillwayT could be
* used a rrp. The qauarititv of oversizre -,-uerial ap~

large enoug(h uo that any exceEs~ rock no',se as riprap will
be coc .cre ce LSC -i a fill Z~one con*,aining oversize

_mater-lal LID '(c 10", or Ls a rock fill.

Due to th ovemcl a-rea anrm the easterl-y trenld of' theC
valle. t~op1 .~ ir est wnswould sila':e the dLam \ruliler.

able to wav ic[ "ron. A a-cne of rfimr,,ap would hielp in stabil-
izji tao up slope of the dam.

Propo!:ed side oo for the dam are 3:1 upstream and 21-:1
d ow rns uea.

7he pt'L'nC2'3y F (Yr)302P is t c' e:',-7ency,1 vrplllway area. Theo
emerg, :vy o vazor 1 ~ .'~w not pov ide

be u -!:-d fo rJ orro. Frmterccxoiaaci s ipor-
*tan t that the I-ec-j be sloped, neatly dressed, anad provided

w ith positivedria.

The hig~h t opo1raphl_'cal foature lmctd urstreanm of the center-

line i-r the reto the rfiht of t ne rincta iiwy will
be use--d as a Source of borrow. at Will be_ (.XCLVated to some

* preiko.'>e elevation well below r~ra~npool l ev el.

* T~rhe '-c-a west of the high feature was inetntdas a borrov.
Source -:e overburden was relat.I-vely rocig;, andrl SoMewhat thirl
in pl~aces.

The Tcri~ce-o Trook diversion will b!e antE ource of' borrow -

nmatera These mater-ials willi he ,._-eo In a-ny, necessary
di-kIj toC contL_ Ai flows i the w~ter mUa14Liy circulation

syse-"or~ Ln theda -its elf,. dcpyi ig .e volume of the p .
exc,;a aO . :1. u ch e xoavam- on &nt: rea is ex- e c ie d toc be
-'all, hTlock excavati1on fran thisL source will be ised Es rip-

rap.

~. i, .ot.die is recn,_Ired on heure cnad ofL the storage
~.asinnto rvnt flood flows r en*e(-'- the :1zoncosucI

& ~~FE~EhC~: SOIL CON'S[RVAT ION 5ERVICE .~hh

U.S~rP~TM~IOF AI(UL.

E 1'7



FOR IN OLW1.-,ICE 'USE ON11Y

2. Any unr.s uitable materials in the foundatIon will be removed
prt.Lcuarli, in the area of the left &ILutm-ent .from Ettior

31-100 to 37+00.

3. 7he steep slope on the left ablutm entk- next to the PDrincipal
sp il'lay locat ion should be cut back to an acceptable
slo-oe.

Theen 'c~- sillway i o loaed o:. the left ab utment,. The
la~cut ara o ast-uC7 c4" Ci, o~ic cnorof the

are a. eo,,c,-Lc study was devei1cD-- to ace7:--*_ n the r,;os t
ecno c~ ottnr.~ o te trcvure. 'J ~ Lows a

.I a 100-foot btc iha crest el7evation of
1''. Q1 a to-. of dam elevatLion of 13 71.0 to be the most

e-.- -- c srillway laotdoes nou ,T-,eld suafficient fill
L~o C1C!- the-,c da,:m. It will be nrccessi, to g-o to a borrow

-. ialfill. Thne rock excavated,, from the SoCill-%
wa, -11 Leused-J for ripr~p as required.

ccn*.-3 section will bottom on bedrock. The side slopes
p rco~ - -:e 1:1 in. rock and 4I: i-n earth.

.tn a d-44 JoT al sLaf'ety factor has been provided. T-he e:-ergency
s~lu~twas set one fot above the elevati,,on recuired

-r a -low-duration storm. 'is reduced' the am,,outo
rocx: -.o &,aoc! still left- the control section on bet'rock.

ri; e c...: n7 srillwav outieL~ Lrto adrai1na-e wayv that enters
taoS~rJ:2 ~nrcxmatly2,000 feet bDelow th-e stru-Lcture.t

L oofre fowin water in the emergency spillway will not

Th cof c.:erci spillwcv', is such th at it provides
* X . . Te xi chauelis d.rectLed aw ,ay from the

d a a conslderL2 d istance do;;nstroea.m before dis-
c... crn d~ cra t n natual relicf'.

Alof aeC:h orw from t> eerency spillway and

*~~t 1oeccr e '*

iEENi . e c ac:-eefc:- could ' -LSdf

SOIL CONSERVAT ION SERV ICE

DATE I

*~ ~~~~ 1 V U U V



F MR' I N S: N'; I _E USE 0PNLY

required. .4ater! al for such a drain would undoubtedly have to
come from m ,aterials located off site.

rIt m-ay be possible to relieve th-Ie pervious zone fou_:,d in DH1,-17 0
r 1.5 to 20.0 bv tapping int.o that streata with- a trench

if it is eneountcred ducring foundation excavat ions.

'-he a-prox ,!.te1: .,(000 cubic vards of'G-C materiu-l a2
rouil n 7-*- riatbe considered a uscable -pitru blarl1ket

mater.ial In thle Low area (station 22±00 to 28+00).

The reolv.s- t as J-ndIcated that leakage th-rough brokis
minor.

0thr factors to be considered in drainage design are as
follows:

1. ei nd ,L-d gravel of signif icant auantit7 and cx)iyare
not aaabeon site or within close prox:iniu, (ex:cept
as nodabove).-

2. '_he close,,;t source of pit run sa-ndIs at, grEa.'c.L C ocurS
iAn the- --- ad -Kiver Valley adjacent to 1- houte 11,ap-proxi-
mately 4 miles away.

FrriciLol ?pi*llway

One Drinc. pal spillway location is propos-.1 at the Vase of the
- ot-re on the loft aota~.Th is -aso 1-.e the

!,es' loc-at ion. fymoving the ali gnment tothe leftLat the
~;:r~ a Aaabe ecava~.ion will be 7ecie ',-v L- L the

a.1 i-:1ent to. the righat would result in lrr_ cidn _7t v:Wo out-
cris of Ledrock which would be undesirabl -e. .tealign S

* rent to a locatio wer the pipe would be all onr ock ou
noc, allow a pond drain syste- withiout excess ye oc:K at Jon of

* rock.

pt ol ar: .- t a c&:-ilevEl1 outlet with a plur_,ae *rccl 1l be
Us -o a ~ tccr for ta a-e c-)! At

1. n:, _n I-uaerC ur ta plrungTe T cl. it dwu1 last-od
o 1C. C'e racdes.

t'.t E' 1at Cn are a of ,I.... --n- -~

I' ~ -o'

muc 1c a-i ne..u .

SOIL Cal' ERY~ATIOH IF:CE

W V V



FOR IN EV:C~ E ONTY

Fr= th.e h'gh fe~ture on the rig ht a.butment to Jericho E-rook
a cut -&If can bo oxtended to bedrock with :3hciliow cuts. of 0 to
7 feetI.

Strat if'lcation of the water-worked till and the pervifoasness
of t.,,c alluvium. ou ash indicates the need for drainag e
measu -e5.~

On ic:t" from~o~ D'H-15 toward the hig-h features, bed-
i w s tanid ara tre n ch cr am n in tlrte

a2,tC o -dock is over 20 f"eet deer) as mcri-
=1 c'17,± I wliat decDth shiould a tre-nci- drain-

be c ~ r -, area of hoefeatures? A' pipe collector4coula: : and outl2eted in the drainiage way, between
the h*,h feL u c e, in the vicinity of station --i+00.

At> of high fea-tu:re, in the area of the porin cipal -

ac1 could be ext,-,ended around the toe, beyond
m .. to interoept any stLrat,2_ifca_-ti ons or lenses0

Ln th,- " a b,.etween the b-ase of te abutmentIs, the ou;tw a
is ,-T- DL' fee ep as incLcated b1,7: 0. pipe col-lector

*dr-ain oninnto.-,'rd in thinL arz-ea. Ablaril:et drain may, also
be n-o"' st in-.c. embL-anLhnent. material is not compatib-le with0

t e ~r~ onmaterial.

One c bs nd bouliders , are described as representing
nor r-._ o teoverbDurden :in t hi-s arca. hhat easures
s, soL ;e-n in the design7, and coristruct'on chaases If it is

I' a th uat th'-ey present a serious problem? -'

e ~. on this a-rea appears as if consolidation will

ti bU '-!mbe- so pervious and ground water at, the
-ce. is expected that, dewatering to an elevat-ion

-11 be d'r~tt fic-lt. -,o what cepoth
L C'- ,e 1,eexY:t end e d atc scs ths area? Shoculd an7
C~ ' r _!m & sure s be taLl:e n in t h s ar e a?

ar inesvato b,":1-19 shows 27 feet of
* er...~ o i depth *hul he trenchl be ext ended ',n

o a: ,: deep o ;Crbu r i -n?

.............211 i eneral]:om-nus and there Is some

k~E C~ I U.S.PEF1RTWEM CIF AGP1RC',L7URE -

K . . . SOIL CONSERVATIO} SLRVICE ___K.EC
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* *,.J • W. "-:L u -'"L

:creaed if the cut-off were placed upstreum of the
ccnterline.

5. ha'iig onLly one angle in the dam would simplify construc- --ton.

Cut-off Dam

"'h . '- structure is a riultlple-purpose recrebt!(i
- dET., with L -acre la:e and a maximum dep'fth of 25 f'eet, woWAd
- lic: : o. he cd for a cut-off.

o e f- . disclose and obstruct any stratiflcations or
c':.Lo , d,. the water-worked till of th-e foundation. A

S- iy ore maerial is not available on site, so any I j
off will have to be accomplished with the available

s on site.

. ~ ig"h an upstrea cut-off can be extended to
!' __ .left abutment with cuts of- 10 feet or less

I C. . tc - -Lhe hich feature near tie straem. in this 1 4
,-- iar_ :, .ure, b.earock: is 27 leetL uce_,, as indicated by

it, s ut believed necessarv to exend the cue-off
-',-.n this area. Possibly extendin- it 10 i'eet or so

T :&t:en - flow path would be adeauate. A blanket could
Icoe r' uced on Lhe face of the slope and extended some distance

O e-n .if necessary.

*,I - area of the princiuai spillway, bed rck was encountered
' o 11 feet, o.=e of it was hihl.y weathered and easily

.4 wit a backoc. It is anticipates that cones of

.... roc.Ik carrying much water will be removed. To the
*-. u'" the principal spillway there is an outcrop of bedrock, P. '

, -L ,,e sharp relief in the bedrock surface.

., ce ndation area, between the base of the abutments,
,, .: .. w.§:, ,. J,=dunter ed i'rom 0-11 feet upstream of the center-

.. hat a positive cut-off can be realized.
a; :he oround surf-ce in ::xch of is area, so

:'ee -. a; wanc-r will be a major problem durnj con-

-. .. ,-: ': :re ter t e ha eof he t . _-,_ h t:: ed-*, . - . _ F,- T'hn~c ~ ,a y ,::1 zo :a C p l
. . .. w C e ine ... ...b.....

-I s :.0C

' . : ./: : _, w :" 'n e a. - IT "-C - u '1 C ofb,ee 'be eq'' e t, e o r

- - - - - - . ,'. "

U .S.D EP 4 H FN T OF A 10 lCLi' I R $ [)

SOIL CONSERVArION SrRVICE
_ E T
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DAM CREST

CR~EST

PRINCIPAL
SPIL LWAY ,

is8 JERICHO BROCW

JERICHO

*

Anderson -Nichols a Co, U US ARMY ENGINEER DIV NEW ENGL.AND

NAT IONAL PR OG RA M OF IN SP ECT 1ON OF NON-FED. DAMS

SITE NO. 1, DEAD RIVER DAM
PHOTO INDEX

JERICHO LAKE NEW HAMPSHIRE
ISCALE: NOT TO SCALE

DATE: JULY, 1979
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Ficiure 2 - Looking north along the top of the dam
embankmnt from the alignment break.

~~TV

Fiqure 3 -Looking south .iiong the top of the darn
embankment from the alignment b)reak.
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Figure 4 - Looking along the top of the dam embank-

ment from the south abutment.

I

Figure 5 Looking toward south abutment at vehicle

tracks near downstream toe 'f dam.

C
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Figure 6 - Looking toward north abutment at vehicle
tracks near downstream toe of dam.

i'igui-e 7 - Vehicle tracks along downstream toe near
jrincipal spillway discharge channel.

C- 4
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it, ure S - Lockinq north at pincipal ;I,jllway
outlet piue and toe diains.

Figure 9 - Closeup of principal spillway outlet
pipe and toe uains.

C.--
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Figure 10 -Looking at a spring 100 feet downstream
o-f the toe of damn near the scgi,,th abut-men'-.

Figure 11 -Looking southeast across emergency
spillway and at north ena of damn
embankment.

26
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Pi ~ ~ ~ -~jr od~ryt north und of dazn cmr-'> nkmcl~t

:3 :~okio dwn~rc r~from north .'anV of
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V acure 14 -Looking north at principal spil~way
riser.

ri-4rec 15 -Look ini east at- emnergen'cy 5pillway
is :harqe chiannel.

C- 8
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Figure 18 -Looking upstream from the crest of the
dam embankment at Jericho Lake.

Figure 19 -Looking downstream at the principal
spillway discharge channel.
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